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This  report,  “Climatic  Analogs  of  Fcr*t  Qreel y,  Alaska,  end  Fort 
Churchill,  Canada,  In  Euraaia",  delimits,  within  the  Eurasian  conti¬ 
nent,  the  land  areas  whose  cl  Irate  a  are  similar  to  those  of  the  two 
Department  of  the  Amy  cold  weather  test  .sites. 

It  was  determined  that  relatively  large  areas  have  climatic  con¬ 
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operate  ssAlsf -ctor-ly.  The  report  also  indicates  areas  having  a  mom 
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considered  when  dejigning  equipment  intended  for  use  in  extreme  cold  en¬ 
vironments. 
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Foreword 


ihia  report  is  one  of  a  series  designed  to  determine  the  extent 
of  world  areas  haring  climates  *  toiler  to  those  of  the  various  Ispart- 
nent  of  the  Anqy  test  situs;  The  present  study  conpares  cltoatic  con¬ 
ditions  at  Fort  Greely,  Alaska,  and  Fort  Churchill,  Canada  with  those 
of  the  Eurasian  arctic  and  subarctic. 

The  series  of  cltoatic  analog  studies,  prepared  at  the  request 
of  the  U.S.  Arsy  Waterways  Experiment  Station,  Corps  of  Engineers, 
Vicksburg,  Mississippi,  is  part  of  a  program  for  evaluating  the  suit¬ 
ability  and  representativeness  of  all  Department  of  the  Amy  test 
sites.  They  constitute  the  Quartermaster  Corps  contribution  to  t<*> 
Corps  of  Engineers  project  on  "Military  Evaluation  of  Geographic  Areas. 
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Aba  Intel 


Climatic  conditions  at  Fort  Oreel/,  Alaska,  and  Fort  Churchill, 
Canada,  nr  a  esnparod  vlth  Uts  climates  of  arotio  «aJ  subarctic  rag  tens 
In  Eieraair..  The  cllnatlc  eleeuuits  aro  treated  in  the  disc  use  Ion,  ar.i 
naps  arc  lncltuk*!  to  present  plc'-orlall/  IN*  distribuMc®  of  analogous 
conditions. 

Tho  'old  region  around  ths  "cold  pole*  of  Siberl*,  in  ths  vlcinit/ 
of  Vorlui'./arvek,  is  too  cold  for  analog/  to  slthar  teat  site,  Moan  terv- 
peraturos  f^r  ths  coldest  jronth  a r#  analogous  to  those  of  Fort  ChnrchLll 
In  a  relatival/  narrow  band  an  circling  this  region.  Coldsst  month  tem¬ 
peratures  AT.a?(gous  to  those  of  Fort  Oreel/,  the  **a naer  of  ths  two  test 
sites,  are  found  if  a  second,  outer  band  aro'^ad  toe  Albertan  core  region 
of  exlrrsk)  cold. 

Onl/  very  limited  areas  art  found  whore  both  temperature  and  wind- 
chiU  conditions  are  analogous.  Areas  analogous  to  Fort  Creel/  are  con¬ 
fined  principal!/  to  northern  and  eastern  Rova/a  Zeal/ a  and  to  the  coant. 
al  araaa  bordering  the  southern  part  of  the  Kara  Sea.  WtndchlU  and 
tur^eraturo  conditions  analogous  to  those  of  Fort  Churchill  during  the 
coldest  .unth  are  best  defined  in  the  northern  lowlands  betwocn  ths  Ob 
and  Tenlrjo7  lUrors  end  along  the  Arctic  coast  free  ths  Tsai se/  to  the 
«'T.a  River. 

Combined  su-acr-vint *r  isnyeratures  and  annual  precipitation  anal¬ 
og/  to  Fort  Grde  1/  oxl/itf  onl/  in  the  northern  part  of,  the  Central  Rus¬ 
sian  Tableland  and  a/i Joining  parts  of  the  West  Albertan  Lowland.  The 
northern  part  of  the  West  Siberian  Lowland  and  tho  Arctic  T.oviantts  to 
the  north  receive  annual  precipitation  amounts  and  hsvs  sumer-vl/rUr 
temperatures  analogous  to  those  at  Fort  Churchill.  larger  areas  are  in¬ 
dicated  whore  annual  precipitation  oc&blned  with  either  turner  or  via¬ 
tor  terpereturee  is  analogous  to  ths  test  sltss. 
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clikatcb  asaiaxh  of  roiff  (mar,  uxiu,  jutd  foot  arjouix,  car  aba, 

H  RTJU.'<IA 


I.,  Introduction 

mm  ■■■mi  i"* 

TIi  Ijb  »tu4y  whs  prepared  In  answer  to  e  .**qwj*t  fra*  the  Office, 

Chief  of  Engineer*,  tor  *  oUiutlo  oomparlea.  rf  Fart  Ore*]/, 
end  Fart  Churchill,  Gened*,  Department  of  the  Angr  cold-— t her  toot 
sites |  with  other  arctic  and  *vb*rcll*  refinn*.  Tb#  pro— at  *t«dF 
ot/vors  Eurasia  ccrUi  of  latitude!?6*.  (in  Figure  1 ),  A  wbogwot 
rc^Ksrt  will  carer  the  erotlo  «vd  subarctic  tmi  of  the  Vaster* 

I!  rad  sphere* 

Onljr  thoao  o llie* tic  •  Intent*  that  *o*t  adequately  define  etreee 
factors  in  oold  enrlromecte  here  been  •elected  for  stndF-  7or  **ob 
ooleoted  flloomt  e  up  he*  been  prepared  depicting  are**  having  condi¬ 
tions  regarded  a*  analogous  to  thoee  at  Fort  Qreel/  and  Fort  Churchill* 
Information  froa  certain  of  theae  nape  ha*  been  oon*olldated  «o  a  •  lo¬ 
gin  c 00700 it*  mrp  to  show  area*  of  oolnoldcnce  of  analogous  el—*nte» 

Cllnatlc  condition*  at  Fort  Ore* If  and  Fort  Churchill  hove  been 
nsstwu  lxod  the  ftrrlrc»*»*nt*l  Protection  Rnemrch  Division,  la  the 
following  poblicaticsjai 

Fre.ju.cn  c/  end  Duration  of  Low  Temperature  at  Fort  Churchill, 
hanltob*^  Canada,  Technical  Report  S’ -2^1 

Handbook  of  Furt  Churchill  tnrirommai,  Technical  Report  XF-J*^ 

Handbook  of  Big  Delta,*  Alaska,  Znrlroowsnt,  Technical  Report  2F-5^ 

Data  frees  these  studies  *erre  as  the  ba*ls  for  comparison  la  thl* 

report* 

2.  Hajoi r  Plsyfllcal  yo*tores  (Fig*  2) 

U 10  Eurasia  studr  area  consist*  of  the  Arctic  and  subarctic  a*  de- 
fined  b7  Washburn  and  the  adjoining  area*  lying  north  of  15*2  lat¬ 
itude.  According  to  Washburn1*  criteria,  the  Arc  tie  oenrifte  of  thoee 
oroaa  north  of  the  $0*F  Isotherm  for  the  warmest  aonth  and  where  the 
scan  t/sr-cratur*  of  the  coldest  aonth  Is  32*7  or  lower)  subarctic  land* 
consist  of  those  areas  where  the  no  an  temperature  1*  higher  than  50*f 
for  not  more  than  four  aonth*  of  the  fear  and  where  the  naan  tempera- 
tnre  of  the  coldest  month  is  32*7  or  lower.  In  order  to  Include  wet 
of  the  area  of  th#  continent*  having  •  at rsser  analog/  of  on*  or  nor* 
cl-lMAtle  ol ervrotn,  the  stud/  area  waa  extended  southward  to  1*5*1  lati¬ 
tude.  Thus  it  Includes  Scandinavia  and  central  Europe,  *o*t  of  the 
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USSR  and  arctic  island:  off  Its  coast,  Kid  a  large  part  of  Outer 
Mongolia  and  Hanrburia. 

In  Europe,  *ost  of  the  rtnif  ar®*  lies  be  lew  1,000  feet  In  eleva¬ 
tion.  The  central  plains  of  Europe  extend  eastward  fro*  the  Paris  Basin 
as  the  Baltic  Plain,  eventually  joining  the  Central  Russian  Tableland. 

In  the  south,  the  European  plains  are  bordered  by  the  Alpo,  the  highest 
mountain  chain  In  Europe,  with  nany  peaks  exceeding  10,000  feet.  Ibis 
aysten  extends  fro*  southern  France  Into  southeastern  Austria.  Farther 
east,  the  Alps  Join  a  ssaller  isountain  ey ataa  that  includes  the  Transyl¬ 
vanian  Alps  and  the  Carpathian  Mountains.  This  systeas  has  heights  con¬ 
siderably  lower  than  the  sain  ridge  of  the  European  Alps. 

In  the  north,  the  principal  highland  »r*as  are  the  Norwegian  High¬ 
lands  which  fora  the  'backbone*  of  the  Scandinavian  Peninsula.  Ibis 
ncuntain  systff*  Is  oriented  in  a  eouthweat-northaast  direction,  and  its 
highest  peaks,  located  on  the  mat  coast,  rarely  exceed  7,CGG  fact. 

The  USSR,  a  major  part  of  the  stair  area,  consists  essentially  of  a 
large  lowland  north  of  the  east-west  mountain  and  plateau  belt  which  ex¬ 
tends  across  the  continent.  European  Russia  is  predoainantly  a  low  rol¬ 
ling  plain  with  an  average  elevation  of  less  than  600  feat  end  maximal 
elevations  which  do  not  usually  exceed  1,500  feet.  In  the  southeast, 
this  plain  nerges  into  the  Caspian  Depression  which  contains  the  1.  ct 
land  areas  of  the  Soviet  Cbion.  The  Ural  Mountains,  averaging  1,600  Jett 
in  elevation,  uorder  the  Central  Russian  Tableland  on  the  east  and  sep¬ 
arate  it  frets  the  vast  flat  areas  of  the  West  Siberian  Lowland.  The  Or¬ 
els  extend  approximately  north-south  froa  the  Arctic  seacoast  Xc  the 
so  ■’therm  steppes.  In  the  north,  elevations  range  froa  about  ?,000  to 
slightly  less  than  6,200  feet,  the  highest  peek,  Mt.  Naro-Jr.ala,  teaching 
an  elevnticn  of  6,183  feet,.  The  Kiddle  Urals  are  generally  lower  than 
those  In  the  north  or  south,  and  have  been  described  as  little  core  than 
hills.  It  is  here  that  nest  rail  lines  and  roads  cross  the  nountains. 

In  the  southern  Urals,  elevations  increase  again,  and  the  highest  r.ovav- 
tain,  Tanan-Tau,  has  an  elevation  of  $,37$  feet. 

East  -if  the  Urals,  the  West  Siberian  Lowlands  extend  into  eastern 
Siberia  afco  70°N  latitude.  About  90  percent  of  western  Siberia  con¬ 
sists  of  gently  sloping  plain,  stretching  froa  the  Urals  to  the  Tenisey 
River  in  the  east  and  frees  the  Arctic  to  the  Altai  Mountain  system  In 
the  southeast.  The  highest  portion  of  the  Altai  sy s ten  ban  average  el¬ 
evations  ranging  frees  11,!}00  to  15,000  feet.  This  aountciio  systen  is 
the  source  of  the  Ob  and  Irtysh  Rivers,  the  principal  stream  of  the 
West  Siberian  Plain. 

yren  the  lenieey  River  east  to  the  Pacific  Ocean  lies  a  region  of 
plateaus  and  mountains.  The  Central  Siberian  Plateau,  lying  between 
the  Tenieey  and  Lena  Rivera,  occupies  the  greater  portion  of  eastern 
Siberia.  The  average  devotion  of  this  plateau  is  belcw  1500  feet,  but 
occasional  heights  of  3»0CO  feet  are  found  near  the  center.  To  the 
south,  the  Central  Siberian  Plateau  is  bordered  by  the  Sayan-R^ykal  and 
the  Transited  Mountain  systems  and  the  Stanovoy  Range,  which  comprise 
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tbo  -ras'cT  part  of  the  Central  Aniatlc  FBock  Mountains.  Hie  hif^ieai 
(x  ak,  It ci  Ku-r^ur'.tyk  in  the  hoyan  Hcuntalns,  reaches  '*tCOO  feet. 

In  Northeastern  Siberia,  t)*«  Verkhoyansk  Ramge  and  ih#  East  Si¬ 
berian  Highlands  i-ncloao  lc/wlt/dri  which  open  north  to  the  Arctic 
Ocean.  Other  mountain  ranges  extend  along  Sakhalin  Inland  (north  ©f 
Jaf.fln)  and  t)w  Kamchatka  Peninsula. 

T ho  Amur  Region,  in  the  extreme  southeast  of  the  USSR,  lie.  •«©• 
twtrn  Dio  St/tno7Tjy  range  In  the  north  end  the  Amo*  River  to  tf.e  juth, 
and  extemie  to  the  Durey a  range  In  the  east.  The  area  ie  a  plateau, 
which  a)  epos  nouOfward  to  the  Artur  Hirer.  The  Slhhotln-Alin  noun  tains, 
with  none  jtrnka  reaching  nearly  13,000  foot,  extend  along  the  coast 
south  of  Dio  Amir  River. 

3.  £  Irate 

The  climates  in  the  windy  area  are  controlled  bjr  the  extent  and 

to{/ogra;hy  of  th*»  land  manses,  the  distribution  of  adjacent  cold  or 

warn  water  currents,  the  seasonal  pressure  distribution,  and  the  seas¬ 
onal  and  areal  variation  in  solar  radiation. 

In  western  Europe,  maritime  air  masses  dominate  the  weather  wort 
of  the  year.  The  climate  is  mild,  due  to  Maritime  exposure  and  the 
absence  of  »  north-south  mountain  harrier  whi:h  perrdt  relatively 
wain  and  moist  air  masses  fro n  the  Atlantic  Ocean  to  penetrate  far 
inland.  The  warn  areas  to  the  south  fire  separated  iron  the  cooler 

northern  ar^-as  by  the  c..:it-weot  mountain  chains  of  southern  Europe* 

Inland,  the  marine  influence  in  less  pronounced,  and  central  Europe 
may  to  considered  n  tread  transitional  zone  between  the  mild  , maritime 
climate  to  the  went  and  the  continental  type  to  the  east.  In  Scandi¬ 
navia,  this  conn  of  maritime  influence  la  narrow.  The  climate  of  the 
coast  of  Norway  is  mild,  due  to  the  proximity  of  the  warn  North  Atlan¬ 
tic  drift  (Gulf  Ctro 'tn),  tut  the  coastal  nous  tains  of  Norway  serve  as 
a  harrier  restricting  the  penetration  of  warn  air  Inland  for  any 
great  distance.  As  a  conr.eeuencc,  away  from  the  coast, temperatures 
fall  rapidly,  resulting  in  a  much  more  severe  climate  In  eastern  Nor¬ 
way  and  Sweden. 

The  citrate  of  eastern  Europe  and  ftnropcan  Russia  is  dominated 
in  winter  I7  the  circulation  associated  with  the  3  cni-pe  moment  high 
pressure  arcs  over  the  continent,  and  in  surfer  by  a  thermal  low 
mur.'-c  )y  solar  heating,  T)*  climate  is  not  as  sever#  as  that  of  Si¬ 
beria  he cause  of  the  incursion  of  modified  marltine  air  nooses  into 
the  orfn.  Yah t  of  the  Yminey  ni.*rr  this  westerly  oceanic  influenco 
Is  negligible. 

The  cl  irate  of  3itoria  is  influenced  by  the  rs»t  land  Mas#  of  Eta i'- 
•sia  and  by  the  ring  of  high  mountains  and  plateau.*  to  the  seuth  and 
anal  that  jircvcnt  the  invasion  rf  moist,  warm,  mod  r**i. ting  sir  masses, 
Arctic  and  polar  air  nooses  prie  irate  deeply  into  the  interior  because 
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there  is  no  east-west  terrain  barrier  to  the  north.  Relatively  clear 
skies  and  the  absence  erf  mist  air  and  strong  winds  present  ideal  con¬ 
ditions  for  radiational  cooling.  As  a  consequence,  the  interior  of 
Siberia  has  one'  of  the  world's  mart  continental  climates,  character¬ 
ized  br  extremely  cold  via  ter*. 

The  influence  of  the  Pacific. Ocean  is  confined  to  a  narrow  coast¬ 
al  strip  south  of  the  south  of  the  Amur  River  and  to  the  extra**  north¬ 
eastern  part  of  Siberia.  In  winter,  the  coastal  regions  bordering  the 
Arctic  Ocean  are  warmer  than  the  interior  because  of  proximity  to  a 
large  body  of  water  which,  even  though  frozen,  is  warmer  than  the  in¬ 
terior  of  the  continent. 

lu  Analysis  of  Climatic  Elements 

The  climatic  elements  far  which  maps  have  been  prepared  are  those 
which  impese  stress  on  con  and  equipment  in  a  cold  environment,  or  are 
significant  when  comparing  climates  in  the  Arctic  and  subarctic.  The 
scries  (see  end  of  the  report)  includes  maps  of  the  mean  and  mean  daily 
minimum  temperatures  for  the  coldest  month;  absolute  minimum  tempera¬ 
tures;  aeaa  and  mean* daily  raximum  temperatures  for  the  wannest  month; 
absolute  maximum  temperatures;  mean  annual  precipitation;  mean  snow 
depth  for  the  month  of  naxlacm  depth;  mean  vindchill  for  the  coldest 
month;  nean  cloudiness  far  the  coldest  and  warmest  months,  and  mean 
annual  frequency  of  fog. 

On  all  naps,  colored  overprints  are  used  to  indicate  areas  close¬ 
ly  analogous  to  Port  Churchill  (blue)  and  Fart  Greely  (yellow).  Seni- 
analogy  is  indicated  by  symbols  in  the  station  circles. 

All  stations  utilized  in  the  analysis  are  shown  on  the  station  lo¬ 
cation  map  (Fig.  1).  On  individual  naps,  only  those  stations  are  in¬ 
dicated  from  which  data  were  utilized  in  the  analysis  of  that  particular 
map.  The  distribution  of  stations  varies,  depending  on  the  availability 
of  data  for  the  climatic  element  being  analyzed.  Since  data  are  sparse 
or  lacking  for  large  portions  of  the  region,  the  delimitations  of  anal¬ 
ogous  conditions  in  these  areas  must  be  regarded  as  approximate.  Jjg 
the  analysis  of  the  maps,  mountain  areas  were  considered,  but  no  attempt 
was  made  to  allow  far  the  more  intricate  complexities  introduced  by  them. 
The  nap3  are  intended  to  provide  only  a  generalized  picture  of  analogous 
and  semiar.alogous  areas  based  on  the  distribution  of  the  more  important 
cliratic  elements. 

a.  biesn  Terrerature,  Coldest  Month  (Fig.  3) 

Fort  Greely:  -5°?.,  January 
Fort  Churchill:  -19°F.,  January 

The  standard  deviation  of  the  ir.0r.thl7  mean  temperatures  was  con¬ 
sidered  In  determining  the  range  for  n^an  temperature  analogy'*'.  It 
was  decided  to  use  a  range  of  mean  temperatures  within  which  the  average 


trsparnture  of  a  single  January  could  be  *xfcci*d  to  certs  r  In  half  the 
y^ars.  For  Fort  Churchill,  which  h/ss  i  s' vH.ini  deviation  of  7¥°  for 
Lhr  January  tanan,  a  runs’*  of  plus  or  minus  U.Yf°  from  t be  long-term 
January  err  an  renulls  in  the  deni  rod  expectancy  of  50  percent.  For  Fort 
Gr-ely,  wh«ch  h  n  a  at  an  In rd  deviation  of  about  9F°,  the  rang*  result¬ 
ing  in  an  expectancy  of  50  percent  equals  plus  or  minus  6.5 fJ  from  it* 
long-tena  mean.  It  was  decided  that  a  5F°  range  on  either  side  of  the 
long-terra  rac/in,  as  uaed  In  previous  studies  cf  other  envi rorjaerrts, 
would  he  a  sufficiently  close  approximation  of  these  values. 

In  the  discussion  of  climate  it  was  shown  that  there  Is  e  gradual 
change  In  climate  froa  west  to  east.  This  fact  is  well  Indicated  by 
the  poattLons -of  the  analogous  areas  in  Figure  3*  Perhaps  the  most 
'?trl'<ing  feature  of  the  nap  Is  the  large  rortion  sf  central  and  east- 
enrv  Liberia,  in  which  mean  .temperatures  are  *cuch  lower  than  those  at 
cither  test  site. 

The  area  analo#  w .  to  Fort  Churchill,  the  colder  of  the  two  test 
cites,  encircles  the  central  cold  region  in  a  relatively  narrow  band. 

It  Includes  those  portions  of  the  Arctic  coast  having  the  greatest  ex¬ 
posure  to  the  warning  effect  of  the  ocean.  The  area  broadens  slightly 
In  the  west  to  include  most  of  the  West  Siberian  Lowland  lying  north 
of  about  62°N.  latitude  and  cast  of  the  Ob  Hlver.  The  influence  of 
the  Pacific  Ocean  and  Okhotsk  Sea  doet  not  extend  far  inland,  as  is 
evidenced  by  the  narrowness  of  the  analogous  area  along  the  east  coast. 

The  area  analogous  to  Fort  Oreely  lies  in  another  band  encircling 
the  area  analogous  to  Fort  Churchill  and  separated  fru»  it  by  a  narrow 
hard  in  which  temperatures  are  semimalogous  to  those  of  both  test  sites. 
The  analogous  area  includes  Franz  Josef  Land  and  Novaya  Zexlya  in  the 
Arctic  Ocean,  but  excludes  most  of  the  Arctic  coast.  The  total  land 
area  in  the  study  region  analogous  to  Fort  freely  is  about,  twice  as 
large  as  that  analogous  to  Fort  Churchill. 

b.  Mean  Dally  Mininun  Temperature,  Coldest  Month  (Fir,  A) 

Fort  Greely:  -13  JF..  January 

Fort  Churchill:  -27 6f\,  January 

Areas  having  re  an  diily  minimus  ter.nefature  with  a  range  of 
plus  or  olnus  5F°  froa  the  mean  values  ar"  c  tnrldered  analogous,  and 
are  designated  by  the  colored  shading  on  the  map.  Areas  with  anal¬ 
ogous  swan  dally- minimum  ter.i»er<*tures  approximate  closely  those  with 
analogous  m*an  temperatures  of  the  coldest  month  (Fig.  3).  For  the 
greater  part  of  the  region,  lowest  minlnae  temperatures  occur  in  Jan- 
nary,  near  the  coasts,  terp*r**tures  fall  less  rapidly  through  fall 
sod  -arly  winter,  due  to  retention  of  heat  by  the  water  and  conduction 
through  the  ice.  As  a  result,  lowest  mean  dally  mlnlsrsi  temperatures 
do  not  occur  until  February  or  *v*n  Fxrch  at  coastal  locations. 


Each  of  the  interior  of  Siberia  experiences  terrperatyres  con¬ 
siderably  lower  than  those  at  either  Fart  Churchill  or  Fort  Gree'iy. 

Cold  air  acemulates  over  the  interior,  due  to  nocturnal  (radiations!) 
coo  tine  during  long,  dear  arctic  nights.  Extremely  low  temperatures 
are  coracn  in  winter,  especially  in  Talleys  and  lowlands. 

Kaqy  of  the  arctic  coastal  stations  in  the  area  analogous  to 
Fort  Churchill  have  mean  daily  ainianmi  temperatures  within  2F°  of  the 
Fort  Churchill  value.  Temperatures  decrease  rapidly  in  the  nonanalogous 
areas  with  increasing  distance  fron  the  Arctic  Ocean  and  its  noderating 
influence. 

c.  Absolute  Hinisic  Temperature  (Fig.  5) 

Fort  Qreely:  -65®F.,  January 

Fort  Churchill;  -£?* P.,  January 

‘  Figure  5  shows  the  lowest  temperatures  reported  for  stations 
in  the  stud?  area.  Nhere  available,  lengths  of  record  are  indicated  by 
subscripts  to  the  temperature  values.  Dee  of  short  period  records  was 
confined  to  a  ninicus  when  analyzing  the  data,  since  lower  values  for 
absolute  nlniraai  tesperatures  are  likely  to  occur  with  a  longer  record. 

The  analogous  areas,  based  an  a  plus  or  sinus  $F°  temperature 
range,  surround  a  large  part  of  interior  Siberia  which  has  absolute  terp- 
eratures  much  lower  than  those  of  either  test  site.  In  this  region, 
temperature  inversions  and  air  drainage  dcnu  mountain  slopes  are  common. 
On  cloudless  nights  that  are  free  of  wind,  valley  temperatures  are  such 
lower  than  those  of  adjacent  mountains..  Verkhoyansk  and  Oyryekon,  near 
the  "cold  pole*  of  the  Fastens  Hemisphere,  had  the  world’s  lowest  offi¬ 
cial  absolute  mlninm  temperature,  -90°F.,  until  the  record  was  broken 
in  the  Antarctic  In  1 957  (-102.1,  South  Pole).  Other  lowland  stations 
in  the  region  hare  absolute  minimal  temperatures  between  -70°F  and  -81i°F. 

The  area  analogous  to  Fort  Churchill  extends  west  over  the 
northern  part  of  the  Oral  Mountains  into  European  Russia,  and  *  second, 
sraller  analogous  area  is  centered  over  the  interior  of  northern  Fin-, 
land,  low  temperature 8  in  European  Russia  are  usually  the  result  of 
the  extension  of  a  high  pressure  area  over  western  Siberia.  Nighttime 
radl&tional  cooling  often  intensifies  the  actual  temperature  drop  so 
that  extreme  low  temperatures  occur  sene  tine  after  the  invasion  of  a 
cold  air  mass. 

d.  Mean  Vtndchlll,  Coldest  Month  (Fig.  6) 

Fort  Greelyx  1,630  Kg.  Cal/e^/hr.,  January 

Fort  Churchill;  1,820  Kg.  Cal /m^/hr.,  January 

Wndchill  is  a  measure  of  the  cooling  effect  of  air  movaoerit 
on  the  htran  body.  In  this  study,  its  computation  is  based  on  an  em¬ 
pirical  fcartula  determined  by  Siple  and  Paasel  (38)  iron  experiments 
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contacted  In  the  Antarctic  In  I9?|0.  The  following  formula  1a  used  to 
ccrrput.c  the  cooling  effect  H,  of  wind  speed  7  (nsetero  per  eecond)  and 
tnr'{H*raturr  t  (Centigrade)  In  kilogram  caloric  per  oquaro  meter  of  ex- 
ponod  ok  In  surface  jx?r  hour  par  Centigrade  degree  of  Uwpwaluro  diff¬ 
erence  between  tlje  akin  surface  and  the  airi 

H  -  (  /Ioo7  ♦  10.15  -  V)  (33-t) 

The  formula  applies  beat  to  simultaneous  conditions  of  wind 
and  t«Bp«rature,  and  use  of  average  conditions  in, computing  Talues  gives 
slightly  different  results  (Court  t  Falk  ov  ski  However,  these 

values  are  considered  sufficiently  representative  to  afford  a  qualita¬ 
tive  measure  of  the  relative  severity  of  combinations  of  wind  and  low 
terperAtures  In  the  study  area. 

Kean  windcnlll  values  for  the  test  sites  and  stations  in  the 
stucty  area  were  taken  fron  the  "Windchill  Ncnogran",  prepared  In  1913 
by  scientists  of  the  Office  of  The  Quartermaster  General.  Part  of  this 
nonograa  is  reproduced  as  an  insert  on  Figure  6. 

Ranges  of  analogy  for  the  vindchill  factor  were  determined  try 
the  ranges  of  temperature  and  wind  speed  analogy.  The  mean  wind  speed 
at  Fort  Greely  in  January  is  17  mph.  Wind  speeds  in  the  range  from  1$ 
to  19  mph  were  considered  analogous.  These  values  for  mean  wind  speed 
occurring  within  the  range  of  mean  teapearature  analogy  (0°  to  -1Q°F) 
result  in  vindchill  values  of  from  1,500  to  1,760  kilogram  calories 
per  square  meter  per  hour  (see  nomogram  insert  in  Fig.  6)  •  At  Fort 
Churchill,  the  nean  wind  speed  for  the  coldest  month  is  15  mph,  and 
wind  speeds  frenr  13  to  17  mph  were  considered  analogous.  Close  anal¬ 
ogy  of  vindchill  includes -values  fron  1,690  through  1,950  kilogram 
calories  per  square  meter  per  hour.  Values  plotted  beside  the  station 
symbols  on  the  vindchill  Aap  indicate  the  vindchill  as  numerator  and 
the  wind  speed  as  denominator.  The  mapped  areas  of  analogy  are  based 
only  on  the  vindchill  factor. 

Owing  to  lesser  wind  speeds,  vindchill  in  most  of  the  Siber¬ 
ian  Interior  Is  1  «sa  extreme  than  at  Fort  Churchill  or  Fort  Greely, 
erven  though  winter  temperatures  are  much  lower.  Vindchill  is  greatest 
on  the  Arctic  coast  of  Siberia.  This  area  has  vindchill  factors  close¬ 
ly  analogous  to  those  of  Fort  Churchill.  Vindchill  factors  closely  an¬ 
alogous  to  that  of  Fort  Greely  are  found  in  a  comparatively  large  area 
north  of  the  62°  parallel  in  Siberia  and  along  a  coastal  strip  border¬ 
ing  the  Okhotsk  Sea. 

e.  Kean  Cloudiness,  Coldest  Month.  (Fig.  7) 

Fort  Greely:  5.5  tenths  of  sky  covered,  January 

Fort  Churchill:  la.7  tenths  of  sky  covered,  January 

Europe  has  narked  cloudiness  in  the  coldest  aonth  and  a  larg¬ 
er  mm  value  than  either  Fort  Greely  or  Fort  Churchill.  This  cloudi¬ 
ness  is  associated  with  lew  pressure  and  frontal  system  activity  ill 
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western  Europe.  Cloudiness  decreases  eastward  dm  to  the  blocking  ef¬ 
fects  of  the  winter  anticyclone  and  to  the  rxtdlfl  cation  of  air  ru: ks 
as  they  koto  across  the  continent.  In  cost  of  Siberia,  cloudiness  is 
at  a  nininun  in  winter  and  wore  analogous  to  the  test  sites,  doe  to  the 
very  dry  air  masses  associated  with  the  winter  continental  anticyclone. 

Cloud  amounts  closely  analogous  to  those  at  Fort  Greely  (h-6 
to  6.5  tenths)  occur  in  the  Alpi  and  the  Scandinavian  Peninsula  in  Eur¬ 
ope,  ami  in  large  areas  of  central  and  northeastern  Siberia.  Areas  with 
cloud  amounts  closely  analogors  to  that  of  Fort  Churchill  (3.6  to  5.7 
tenths)  are  smaller  and  for  the  most  part  are  in  northeast  Siberia  and 
in  a  band  extending  over  the  Central  Asiatic  Stock  lb  or.  tains  into  cen¬ 
tral  Si1>eria. 


Port  Greely;  17.0  inches,  February 
Fort  Churchill;  25.1  inches,  March 


Snow  depths  plotted  on  Figure  B  are  nr  an  monthly  depths  for 
the  month  of  naxiraw  accumulation.  The  nap  presents  only  a  generalized 
picture  of  the  distribution  of  snow  cover,  since  snow  tends  to  be  depos¬ 
ited  in  an  extremely  irregular  manner*  Snow  depths  are  influenced  great¬ 
ly  by  local  climatic  conditions,  topography,  and  vegetation.  The  dis¬ 
tribution  of  snow  depths  in  mountains  is  especially  conpTlcatjd,  depend¬ 
ing  greatly  on  height,  exposure,  and  nature  of  stsmits  and  slopes.  In 
areas  douinated  by  strong  winds,  closed  places  are  usually  blown  free 
cf  snow,  which  accumulates  in  appreciable  amounts  In  depressions  and 
forests,  .inhere  winds  are  not  very  strong,  snow  accumulates  in  a  no  re 
or  less  even  layer. 

In  Eurasia,  snow  depths  are  greatest  on  the  western  slopes  of 
the  Central  Siberian  Plateau  and  adjacent  areas  in  the  eastern  part  of 
the  Vest  Siberian  Lowland  in  the  vicinity  of  the  Tenisey  Hiver.  Depths 
decrease  away  fren  this  central  core,  but  secondary  increases  are  noted 
on  the  western  slopes  of  the  Ural  Fountains  and  in  the  far  eastern  areas 
of  Kamchatka,  Sakhalin,  and  the  lower  inur. 

■*  9- 

'Areas  riih  snow  depths  closely  analogous  to  that  of  Fort  Church¬ 
ill  (20.0  to  30.0  inches)  surround  the  central  core  area  of  deeper  snow 
in  a  rather  wide  band,  and  extend  over  northern  European  Russia  into  Fin¬ 
land.  Other  analogous  areas  are  located  in  Sakhalin  Island,  the  leuer 
Artur  region,  and  a  narrow  strip  extending  Iron  the  Okhotsk  Sea  to  the 
Bering  Sea.  Snow  depths  decrease  both  north  and  south  fron  these  areas 
and  become  analogous  to  those  of  Fort  Greely  (12.0  to  22.0  inches). 

:ijst  of  the  northern  coast,  fren  the  Kola  Peninsula  to  the  Tenisey  River 
and  fron  the  Kolyma  River  to  the  Bering  Straits,  is  analogous  to  Fort 
Greely',  as  is  a  fairly  aide  belt  across  middle  Asia. 

Show  storms  occur  most  frey.nx.tl7  in  the  tundra  and  steppe 


region::.  "firry  are  particularly  violent ,  often  :  aching  blizzard  pre¬ 
portions.  In  the  European  portion  of  the  USSR,  with  the  exception  of 
the  cr.tr eric  north,  the  naximun  masher  of  snowstorm  occurs  In  January* 
February  and  Deccn’oer  luvo  the  next  greatest  masher  of  storaa. 

g.  I  lean  Temperature,  Warmest  ><onth  (Fig.  9) 

Fort  Greelyi  !>9°F.  July 

Fort  Churchills  %9F,  July 

There  ia  a  significant  increase  in  the  amount  and  intensity  of 
nolar  radiation  received  over  the  continent  in  sunser  compared  with  win¬ 
ter.  The  surface,  of  the  earth,  and  the  air  in  contact  with  it,  are 
warned  considerably  by  long  hours  of  sunlight,  particularly  in  the  north¬ 
ern  areas.  The  heating  of  the  huge  land  boss  produces  a  weak  thermal  low 
pressure  area  which  dominates  most  of  the  continent  of  Asia  and  produces 
weak  north  and  northwest  winds  over  European  Russia. 

m 

The  temperature  distribution  .over  the  continent  in  summer  is 
approximately  latitudinal.  This  distribution  varies  only  on  the  coasts 
Ordering  the  Arctic  Cccan,  on  the  Sqrndinavian  Peninsula,  on  Kamchatka 
Peninsula,  on  Sakhalin  and  Kurile  Islands  where  marl tine  air  from  the' 
Pacific  exerts  its  influence,  and  in  mountain  areas  where  the  varying 
topography  is  a  controlling  influence.  Large  inland  bodies  of  water, 
such  as  Lake  Baykal,  also  have  a  local  effect  on  temperatures,  produc¬ 
ing  cooler  svrxjer  weather  in  their  immediate  vicinity. 

The  area  having  mean  temperatures  of  the  vamest  month  close¬ 
ly  analogous  to  Fort  C burcdiUL ' ■  (L9°F  to  5 9°F)  is  very  narrow,  but  * 
ntr<*tche3  the  entire  breadth  of  the  continent  from  the  Atlantic  to  the 
Bering  Sea.  Hie  southern  limit1  of  this  area  in  Etarope  and  the  USSR  fol¬ 
lows  approx  irately  the  6Cth  parallel  of  latitude  except  for  a  few,  more 
southern  extensions,  that  include  practically  all  of  Norway,  most  of 
Sweden,  Kamchatka,  and  the  coasts  bordering  the  Okhotsk  Sea.  The  area 
extends  northward  fron  this  latitude  to  include  all  but  a  relatively  nar¬ 
row  “trip  along  the  northern  coasts  where  the  cold  arctic  waters  exert 
their  influence*  Another  area  of  close  analogy  exists  adjacent  to  and 
southwest  of  Lake  Baykal,  where  higher  elevations  contribute  to  tempera¬ 
tures  that  are  Cooler  than  are  characteristic  of  that  latitude. 

Teryernturea  analogous  to  those  of  Fort  Grecly  (51°F  to  6i»°F) 
lie  within  an  area  larger  than  the  area  closely  analogous  to  Fort  Church¬ 
ill.  A  considerable  overlap  of  areas  analogous  to  both  test  sites  occurs 
in  the  north.  In  Europe,  the  area  closely  analogous  to  Fort  Grecly  extends 
fron  the  Scandinavian  Peninsula,  almost  all  of  which  is  analogous,  into  the 
Faria  Basin.  Much  of  northern  European  Russia  is  elosely  analogous,  the 
area  reaching  across  the  northern  pert  of  the  continent  to  eastern  Siberia, 
where  it  again  extends  southward  and  includes  nuch  of  the  coast  bordering 
on  the  Okhotsk  Sea*  Temperatures  analogous  to  those  at  Fort  Grtely  are 
also  found  near  Lake  Bayktl,  overlapping  and  surrounding  the  area  delimit¬ 
ed  as  closely  analogous  to  Fort  Churchill* 
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Fort  Oreely:  69°F*.  July  v^' 

xort  Churchill:  July  ~  -  v.~^-r‘. 

In  the  USSR,  daily  maxima  tempera  tores  are  cot  generally  ok> 
served,  end  the  1500  1ST  observation  la  ordinarily  considered  the  after¬ 
noon  maxima.  In  sucraer,  however,  the  1300  LSI  observation  can  be  sev¬ 
eral  degrees  lower  than  the  maximal  temperature*  In  winter,  because  of 
the  relatively  null  diurnal  variation,  the  difference  between  the  1300 
LSI  observation  and  the  seen  daily  Mdna  usually  is  smaller* 

In  order  to  arrive  at  a  wore  representative  value,  an  approx¬ 
imate  mown  daily  maximum  temperature  was  obtained,  for  stations  laddag 
this  value,  by  subtracting  the  mean  daily  minima  temperature  (computed 
from  observed  values)  from  twice  the  mean  tanperature  at  each  station 
for  which  both  values  are  available.  Soma  error  exists  In  this  method, 
since  it  assumes  the  seen  to  be  an  average  of  the  means  of  the  extremes, 
whereas  the  aw  an  temperatures  at  these  stations  are  actually  an  average 
of  three  daily  observations*  The  error,  however,  is  considered  to  be 
negligible  for  this  type  of  analysis,  and  the  method  allows  a  more  real¬ 
istic  comparison  of  mean  daily  w*rW. 

The  areas  closely  analogous  to  each  test  site  correspond  gen¬ 
erally  to  those  of  the  mean  temperature  for  the  warmest  month*  The  in¬ 
fluence  of  the  cold  arctic  seas  is  exhibited  along  the  entire  north 
coast  where  temperatures  are  too  cool  for  close  analogy  with  either  test 
site*  Sumner  heating  in  the  continental  interior  limits  the  southern 
boundary  of  the  area  analogous  to  Fort  Greely  at  about  60°H  latitude  In 
moat  of  the  USSR.  In  Europe,  however,  this  southern  limit  is  located 
at  about  5o°N  latitude,  owing  to  the  Influence  of  cooler  maritime  air 
frcn  the  Atlantic. 


Absoluts  Maxima*  Te 


rature 


Fort  Greely:  90*F.,  Ibj 

Fort  Churchill:  *6°F.,  July 

Since  maximum  temperatures  in  saner  are  not  considered  a- 
critical  factor  in  arctic  and  subarctic  operations,  no  map  was  prepared 
for  this  element.  Examination  of  data  for  the  study  area  indicates  that, 
in  general,  absolute  temperatures  between  85°?  and  100°F  can  be  expected 
in  interior  areas  (Table  VI). 

The  northern  coasts  from  Norway  to  the  Bering  Sea,  and  the 
coasts  bordering  the  Pacific  Ocean,  are  Influenced  by  their  proximity  to 
cold  water  and  therefore  do  cot  experience  the  extreme  temperatures  typ¬ 
ical  of  the  interior.  Maximum  temperatures  along  the  Arctic  coast  fjron 
the  Kara  Sea  east  to  the  Bering  Strait  range  fron  6$°F  to  75®F*  Inland 
Txxm  the  coasts,  maxima  temperatures  increase  rapidly*  On  Kamchatka 
Peninsula  and  along  the  coasts  bordering  the  Okhotsk  Sea,  maxi nm 
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temperatures  rang©  fro*a  7$°T  to  B $°7m 

J.  Moan  Cloudiness,  Warmest  Month  (Pig.  XI) 

fort  Oreelyt  tenths  of  sky  covered,  July 
Fort  Qiurchilli  6.1;  tenths  of  sky  covered,  July 

A  large  part  of  the  study  area  la  analogous  in  mean  cloudi¬ 
ness  to  both  site a.  The  Faria  Benin  and  the  Baltic  Plain,  central  and 
northern  parte  of  the  Scandinavian  Peninsula  and  Finland,  and  the  north¬ 
ern  part  of  the  Central  Russian  Tableland  are  closely  analogous.  In 
Europe,  simmer  cloudiness  is  caused  by  convective  clouds  which  are  not 
so  persistent  as  the  stratus  and  str  a  toe  in  ulus  clouds  of  winter.  Mean 
cloudiness  in  Europe,  therefore,  Is  less  in  stainer  than  in  winter. 

Siberia  has  a  cloudiness  maximum  in  stamer.  The  Siberian  atstner  max- 
iraun  is  also  due  to  convective  type  clouds;  winter  skies  are  tuually 
clear.  Virtually  all  of  Siberia  is  analogous  except  for  the  Arctic 
coast,  Kamchatka  Peninsula,  and  coasts  bordering  the.  Bering  Sea.  In 
these  sections,  cloudiness  is  greater  than  that  of  the  test  sites,  but 
is  within  the  aemlanaldgoua  range.  Mean  cloudiness  In  the  Kazakh  Up¬ 
land  and  the  southern  part  of  the  West  Siberian  Lowland  is  less  than  at 
the  test  sites. 

k.  Mean  Annual  Precipitation  (Fig.  12) 

Fort  freely*  ll.b  indies 

Fort  Churchills  ll4.I1  inches 

• 

In  winter,  northwest  Europe  is  Influenced  by  comparatively 
warn,  rx>Ist  marl  tine  air  coning  fron  the  southwest.  Precipitation  usu¬ 
ally  results  frfcn  either  frontal  or  Orographic  lifting.  Low  clouds  and 
drizzle  occur  frequently.  Precipitation  amounts  are  evenly  distributed 
throughout  the  year,  and  there  is  no  pronounced  dry  season. '  In  summer, 
precipitation  is  of  the  correctional,  air  mass  type,  although  weak 
fronts  infrequently  contribute  by  releasing  the  convective  Instability 
over  Interior  regions.  Coastal  regions  exposed  to  the  prevailing  on¬ 
shore-  circulation  receive  greater  amounts  of  precipitation  than  the  in¬ 
terior.  Fas tern  Norway,  Sweden,  and  Finland,  ehelterec  by  the  Norwegian 
Mountains  to  the  west,  receive  leas  precipitation  than  *  stern  Norway. 
Mean  annual  precipitation  amounts  closely  analogous  to  those  at  Fort 
Churchill  (11. U  to  17.  h  inches)  are  received  in  northern  Interior  Swed¬ 
en,  extrene  northern  Finland,  and  on  the  Cola  Peninsula.  Shaller  areas, 
analogous  to  Fort  Greely  (8.U  to  U4.i1  inches)  are  found  in  northern  Fin¬ 
land  (near  Karcsuando  and  Caraajok),  and  on  the  east  coast  of  the  Kola 
Peninsula  in  the  vicinity  of  Murmansk. 

Central  Europe  Is  under  the  influence  of  both  maritime  al~ 
from  the  Atlantic  and  continental  air  fron  the  Interior  of  the  vest  Eura¬ 
sia*.  land  mass.  Precipitation  decreases  from  vest  to  east  as  the  dis¬ 
tance  from  the  ocean  increases.  Sumer  is  the  season  of  sexism  pre¬ 
cipitation,  which  Is  predominantly  of  the  shower  type,  produced  mainly 
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by  continental  heating  of  unstable  air.  Precipitation  in  all  ofcen- 
tral  Europe  is  too  great  .or  analogy  to  either  test  site*  / 

'  c 

In  most  of  the  USSR  the  cont inental- type  armor  rainfall  re¬ 
gime  also  predominates.  A  s tanner  maximum  of  precipitation  prevails  as 
the  result  of  convective  showers  or  weak  frontal  activity.  In  winter, 
cold,  dry  air  masses  dominate  the  interior  of  the  continent,  and  only 
arall  amounts  of  precipitation  are  received.  Annual  precipitation  is 
greatest  in  European  Russia  and  western  Siberia,  decreasing  toward  the 
northern  coasts  and  the  southern  deserts.  In  western  Siberia,  the 
area  analogous  to  Port  Greely  is  divided  by  a  central  core  having  cheat¬ 
er  precipitation.  This  area  is  aenianalogous  to  Fort  Greely,  but,  with 
the  exception  of  the  most  central  part,  is  closely  analogous  to  Tort 
Churchill,  The  Arctic  coast  bordering  the  Kara  Sea  is  drier  than  Fort 
Churchill  but  is  semianalogous  to  Fort  Greely* 

All  of  the  Central  Siberian  Plateau  is  analogous  to  Fort  Gree¬ 
ly,  In  the  south,  precipitation  increases  slightly  in  the  Central  Asi¬ 
atic  Block,  and  conditions  become  closely  analogous  to  both  test  sites* 

!Jorthea3tei-n  Siberia  is  a  region  oi  little  precipitation. 

Host  of  the  stations  within  the  region  receive  only  3  to  5  inches  per 
year.  On  the  east  coast,  low  pressure  systems  produce  more  precipita<- 
tion  than  is  received  in  the  interior,  and  as  a  result  the  coast  Iron 
the  Okhotsk  Sea  north  to  the  Bering  Strait  is  analogous  to  Fort  Greely. 
Precipitation  on  Kamchatka  Peninsula  increases  froa  north  to  3outh. 

A  band  across  the  center  of  the  pcninsuP  ha3  precipitation  closely  an¬ 
alogous  to  that  of  Fort  Churchill,  and  the  northern  portion  receives 
ancunts  closely  analogous  to  that  of  Fort  Greely. 

1.  Atmospheric  Humidity 

At  low  temperatures  the  actual  jtrtcunt  of  water  vapor  in  the 
atmosphere  is  extremely  small,  due  to  a  much  reduced  moisture  capacity 
of  extremely  cold  air.  As  a  consequence,  the  cold  winter  air  masses 
of  the  Arcv.„  *\nd  subarctic  are  extremely  dry.  Relative  hunlditic3, 
on  the  other  nand,  are  usually  high.  In  winter,  relative  htnidities 
range  between  7 £  and  100  percent  throughout  most  of  the  study  area. 

In  summer,  although  relative  humidities  are  slightly  lower,  the  actual 
water  vapor  present  in  the  atmosphere  is  greatly  increased  due  to  the 
capacity  of  the  atmosphere  to  hold  more  water  vapor  at  higher  tempera¬ 
tures  and  due  to  the  availability  of  moisture  free  the  many  lakes  and 
swarps. 


For  all  practical  purposes,  humidity  and  moisture  conditions 
at  the  test  'sites  may  be  considered  comparable  to  those  in  areas  of 
the  arctic  and  subarctic  regions  wherever  nean  daily  temperature  anal¬ 
ogy  exists. 


?’.ean  relative  humidities  for  selected  stations  are  presented 
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in  tabular  for*  in  Table  XU, 

■*  2°& 

In  the  Fort  Greely  area,  as  in  most  of  the  Yukon  Valley,  fogji 
are  ncot  frequont  during  the  colder  non  the,  Decnober  through  February. 

At  this  time  of  the  year,  radiation  fogs  fora  under  a  surface  tempera¬ 
ture  invorsion,  and  ice  fogs  fora  near  cities  and  camps. 

Radiation  fogs  are  caused  by  a  rapid  fall  in  temperature  when 
the  air  cooes  in  cent,  “t  with  the  ground  or  snow  surface  cooled  through 
leng-wave  terrestrial  radiation,  fmch  fogs  are  coencn  in  the  principal 
interior  river  valloys  in  Siberia  and  North  America,  and,  as  at  Fort 
Grooly,  are  usually  shallcw  and  of  low  density.  At  Fairbanks,  Alaska, 
the  months  from  Decomber  through  February  average  between  U  and  5 
with  light  to  dense  fog. 

During  winter,  burning  of  fuels  in  towns  and  carps  supplies 
an  abundance  of  condensation  nuclei  upon  which  sublimation  of  moisture 
in  the  fora  of  ice  crystals  takes  place.  This  results  in  the  forsaticn 
of  lee  fog.  Langnuir  and  Schaefer  point  out,  however,  that  cost  ' 
sources  of  smoke  are  also  sources  of  moisture,  and  that  the  fog  right 
bo  due  entirely  to  the  additional  moisture  which  accompanies  the  smoke. 
Horizontal  visibilities  during  periods  of  ice  fog  may  be  reduced  con¬ 
siderably  in  the  fog  layers,  which  vary  fro*  $0  to  500  feet  in  thick¬ 
ness.  They  occur  in  most  interior  areas  subject  to  extremely  lew  teap- 
era  tires,  and  may  occur  even  at  coastal  stations  when  under  the  Influ¬ 
ence  of  weather  conditions  favorable  for  fog  formation.  This  type  of 
fog  la  rare  with  temperature*  above  -20°F  and  with  wind  speeds  in  ex¬ 
cess  of  3  mph.  V.  J.  Oliver  and  M.  B.  Oliver  '^7'  have  found  that  ice 
fog  is  not  very  likely  to  occur  with  temperatures  between  -20CF  and 
-4Q°Flx»t  at  tomperatures  colder  than  ~40°F,  ice  fog  will  probably  oc¬ 
cur,  and  with  temperatures  colder  than  *5 0°F ,  ice  fog  is  Inevitable, 

Ice  fog  frequencies  st  the  test  sites  and  in  the  study  ares 
reach  their  maximum  during  the  cold  months  because  of  the  requirement 
for  extrcejely  low  temperatures  for  its  formation.  At  Fort  Churchill, 
ice  fog  occurs  most  frequently  (106  hours)  In  February.  Statistics 
available  for  Fort  Greely  for  an  6-year  period  of  record  Indicate  that 
ice  fog  is  most  prevalent  during  December,  January,  and  February,  which 
have  an  average  total  of  115  hours  of  this  type  of  fog. 

Fort  Churchill  experiences  its  foggiest  period  from  Jvne 
through  August;  about  2  to  4  days  during  each  month  have  dense  fog. 
These  fogs,  which  do  not  extend  more  than  20  miles  inland,  result  from 
relatively  warm  moist  air  moving  over  the  cold  Water  of  Hudson  Hay, 

Over  a  large  portion  of  the  Siberian  ooatt  from  the  Kara  Sea  to  Chnekohl 
Sea,  similar  fogs  may  be  expected  up  to  90  or  mere  day*  each  year# 

Figure  12a  shows  the  mean  number  of  days  with  fog  at  stations 
in  the  study  srea.  Data  plottsd  at  each  station  indicate  tho  aean  an* 
mial  number  of  days  and  the  average  occurrence  In  the  coldest#  earnest. 
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and  foggiest  months,  Areas  with  10  cr  less  and  60  or  more  days  per  year 
with  fog  are  delimited  by  color,  These  areas  should  be  regarded  as  only 
approximate,  since  the  reported  data  are  not  based  on  standardized  def- 
.initions  of  fog  and  differing  methods  of  observing  and  reporting  fog 
are  used.  For  these  reasons,  and  because  fog  in  many  cases  Is  governed 
strongly  by  local  influences,  no  attempt  was  made  to  delimit  areas  with 
fog  conditions  analogous  to  those  of  the  test  sites.. 

5.  Analysis  of  Composite  Haps 

a.  Composite  Analogous  Areas,  Coldest  Month  (Fig,  13) 

Temperature  and  wlndchi.ll  are  two  factors  contributing  to 
great  eirrircnaental  stress  in  the  stu^jr  area  in  the  winter.  In  con¬ 
structing  this  map,  areas  where  analogous  mean  temperatures  and  mean 
daily  minimum  temperatures  coincided  were  first  outlined  to  indicate  an¬ 
alogous  coldest  month  temperature  conditions.  Areas  with  analogous  mean 
minimum  temperature  in  the  coldest  month  are,  in  general,  similar  to 
those  indicated  for  the  mean  temperature,  coldest  month,  and  therefore 
the  composite  of  the  two  elements  does  not  differ  greatly  from  either 
one.  Areas  where  analogous  wind  chill  conditions  overlapped  analogous 
temperature  conditions  ware  thea’celineated.  Areas  with  analogous  sneer 
depth  during  the  month  of  greatest  depth  were  superimposed  on  the  areas 
previously  delimited.,  since  depth  of  snow  adds  to  climatic  stress,  es¬ 
pecially  in  the  use  of  certain  items  of  equipment  and  in  the  movement 
of  soldiers.  Although  in  most  c.s?3  ih?  months  of  deepest  snow  and  low¬ 
est  temperature  are  not  identical,  it  was  felt,  nevertheless,  that  the 
addition  of  snow  depth  data  on  this  map  provides  essential  information. 

Areas  where  both  temperature  and  winddiill  conditions  are  an¬ 
alogous  to  those  of  Fort  Greely  are  extremely  limited.  These  areas  are 
confined  principally  to  northern  and  eastern  Hcvaya  Zemlya  and  to  the 
areas  bordering  the  southern  part  of  the  Kara  Sea  in  the  vicinity  of 
Amderma,  Kara  Guba,  and  Hare  Sale;  another  small  area  is  found  in  north¬ 
eastern  Chucichi  peninsula. 

WindcniU  and  temperature  conditions  analogous  to  those  of 
Fort  Churchill  are  found  in  the  northern  lowlands  between  the  0o  and 
lenisey  Rivers,  and  in  an  area  extending  northeastward  along  the  Arc¬ 
tic  coast  to  the  Lena  River.  A  smaller  area  occurs  in  northeastern 
Siberia  in  the  vicinity  of  }tya  Billings*. 

b.  Composite  Analogous  Areas,  Fort  Greely  (Fig,  lh) 

This  and  the  following  composite  map  (Fig.  15)  each  synthe¬ 
size  for  a  single  test  site,  analogous  areas  of  annual  temperature  and 
precipitation,  the  parameters  regarded  as  most  important  in  determin¬ 
ing  total  eirvironr.ental  analogy.  Areas  of  winter  temperature  analogy 
are  those  previously  delimited  in  Figure  13.  The  procedure  outlined 
for  obtaining  these  areas  was  also  used  in  determining  summer 


tczpr nature  analogy;  that  la,  areas  tr  analogous  moan  temperatures  for 
ths  wim»*st  mmlh  worn  cfsddnfd  with  areas  of  analogous  mean  maximum 
tr?5;w»r»turo  fcr  the  warmest  aonth,  and  coincident  areas  delimited* 

Areas  which  did  not  show  analogy  on  both  nean  and  moan  ex  trows  waps  for 
the  season  wore  excluded  frcn  the  composite  wap*  Areas  of  summer  temp¬ 
erature  analogy  are  indicated  in  yellow  and  those  of  winter  temperature 
analogy  in  blue*  The  overlap  of  the  warmest  and  coldest  month  areas  is 
a  composite  area  where  temperature  conditions  are  analogous  in  both  of 
the  extrcse  seasons.  Areas  whore  mean  annual  precipitation  is  analogous 
to  that  of  Fort  Greely  were  then  superimposed  and  delimited  where  they 
overlapped  area-  of  teapera lure  analogy* 

Thro-o  areas  of  analogous  winter- summer  temf*»rature  conditicns 
are  depleted*  The  first  Is  located  in  the  northeastern  Central  Russian 
Tableland  nM  the  northwestern  sector  of  the  West  Siberian  Lowland,  ex¬ 
tending  southeast  from  the  northern  limit  of  forests  to  about  60°  V  . 
latitude.  Another  area  of  analogous  tetqjeratures  is  located  in  north¬ 
ern  and  central  Kamchatka  Peninsula  and  in  tho  area  around  the  Oulf  of 
Shelikhova.  T)m  third  area  extends  over  northern  Sakhalin  Island  and 
a  snail  aroa  east  of  the  Amur  River* 

When  areas  cf  analogous  precipitation  .“.re  superimposed ,  only 
the  northeastern  part  of  the  central  Russian  Tableland-  West  Siberian 
Lowland  region  and  the  northwestern  portion  of  the  Kamchatka  Peninsula 
remain  analogous* 

larger  analogous  areas  occur  when  annual  precipitation  Is  con¬ 
sidered  with  either  summer  or  winter  temperature.  Sumer  temperatures 
and  annual  precipitation  in  the  northern  portion  of  the  West  Siberian 
Lowland  and  the  Central  Siberian  Plateau  are  analogous  to  those  of  Fort 
Crcoly*  and  smaller  areas  appear  between  the  East  Siberian  Highlands 
and  the  Koryak  Mountains,  and  in  the  extreme  eastern  part  of  the  Aldan 
Plateau.  Winter  temperature  and  annual  precipitation  analogy  is  found 
in  the  southern  part  of  the  Vest  Siberian  Lowland,  ever  the  western 
Central  Asiatic  Block  fountains,  in  the  Lake  Baykal  region,  on  the 
Chuckcfci  Peninsula,  and  in  a  coastal  strip  bordering  the  Bering  Sea* 

c.  Ccrroslte  Analogous  A Fort  Churchill  (Fir.  13) 

This  sap  was  prepared  to  shew  areas  of  composite  analogy  to 
Fort  Churchill,  for  the  same  elements  as  were  used  in  the  preceding 
map  of  composite  Fort  Greely  analogy. 

Combined  vlnter-ramer  temperature  analoQr  to  Fort  Churehlll 
«xlsts  In  the  northern  West  Siberian  Lowland  *nJ  in  the  Arctic  Lowlands 
to  the  north-  Central  Siberia  it  too  cold  for  analogy  In  winter,  al¬ 
though  s  sunmr  temperature  analogy  occurs  In  the  northern  portion*  Ad¬ 
ditional  areas  or  winter-summer  temperature  analogy  art  located  in* the 
lower  elevations  of  the  east  slopes  of  the  East  Siberian  Highlands  and 
the  Verkhoyansk  Ranges* 
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The  principal  areas  of  summer  temperature  and  annual  precipi¬ 
tation  analogy  ers  located  in  northern  European  Russia,  extending  across 
the  Kola  Peninsula  ..yvto  the  Swedish  Uplands  and  on  Kamchatka  Peninsula, 
Winter  temperatures  end'  annual  precipitation  are  analogous  In  a  discon¬ 
tinuous  strip  along  tho  Nizhnyaya  Tunguska  River  through  the  Central  Si¬ 
berian  Plateau  and  ex* end  into  the  Mongolian  Plateau  in  the  East, 

Composite  win  tor-summer  temperature  and  annual  precipitation 
analogy  is  conf ined  to  rather  small  areas  in  the  West  Siberian  Low¬ 
land  and  a  third  In  the  serene  eastern  part  of  the  Aldan  Plateau,  Thus 
the  principal  area  of  triply  analogy  for  Fort  Churchill  lies  east  of  the 
Ob,  while  for  Fort  Greely  the  principal  area  lies  west  of  the  Oh, 

6,  Tables  of  Monthly  Climax'  ;  Averages  for  Selected  Stations 

Tables  I  through  XXU  liai  the  monthly  values  of  climatic  elements 
for  27  stations  in  Eurasia.  These  stations  were  selected  as  represent¬ 
ative  of  clir.ax.ic  conditiona  cf  various  parts  of  the  study  area.  Sta¬ 
tion  names  are  listed  in  Table  I,  with  geographic  coordinates  and  ele¬ 
vation  above  ne«$n  sea  lervel.  No  stations  are  included  for  the  Central  " 
Siberian  Plateau,  due  to  scarcity  &nd  unreliability  of  available  data. 

In  each  table,  mean  values  for  Fort  Greyly  and  Fort  Churchill  are  also 
shown  for  comparison.  The  elements  in r  which  tables  are  prepared  are 
those  used  in  the  rap  series,  and  t<.ol?s  cf  absolute  maximum  tempera¬ 
ture,  relative  humidity,  and  frequency  of  fog  have  been  added.  Regions 
represented  by  the  stations  can  be  deiwirwini {  from  the  nap  of  Major 
Physical  Features  (Frig,  2), 

These  tables  supplement  the  seasonal  waps  It  giving  a  picture  of 
the  climatic  regime  throughout  the  year. 


TAILS  Is  LOCATIDW  AMP  KLE7ATlD9f  OF  5TATBJH5 


Station  Elevation  Latitude 


(Feet) 

(°) 

0) 

Arkhangelsk,  USSR 

20 

6L 

28 

S 

Barnual,  USSR 

535 

53 

20 

H 

rfcrezcvo,  USSR 

130 

63 

56 

If 

Domo,  llorvaj 

16 

65 

28 

N 

Borzya,  USSR 

22ii3 

50 

21* 

R 

Budapest,  Hungazy 

Ii26 

L7 

31 

H 

Dikscn  0* ,  USSR 

66 

73 

30 

H 

port  churchill,  c/jjata 

115 

50 

1*7 

H 

PORT  CREHLT,  ALASKA 

127li 

6L 

00 

K 

Gizhiga,  rcSR 

33 

62 

02 

W 

Helsinki,  Finland 

39 

60 

10 

If 

Igarka,  DESK 

115 

67 

32 

V 

Irkutsk,  USSR 

1532 

52 

16 

Jf 

Matochkin  Shar,  USSR 

61 

73 

16 

M 

lloakva,  USSR 

528 

55 

hi 

« 

J-tya  Chelyuskin,  CESS 

20 

77 

h2 

» 

SJiJ.olacvnk,  USSR 

100 

53 

08 

V 

Okhotsk,  USSR 

20 

59 

21 

n 

Paris,  France 

l6li 

L0 

18 

u 

Petropavlovak,  USSR 

286 

52 

53 

s 

Rostov,  USSR 

157 

hi 

13 

Ear.  arovo  ,  USSR 

M 

60 

58 

n 

Srcdne  Ko3yr.sk,  USSR 

90 

67 

10 

u 

Tikci,  USSR 

23 

71 

35 

0 

Uralsk,  USSR 

12li 

51 

12 

H 

Verkhoyansk,  USSR 

liOO 

67 

33 

* 

#• 

Vilyusk,  USSR 

39li 

63 

L5 

K 

Vrangclya  0.,  USSR 

10 

70 

58 

0 

'Jarazawa,  Poland 

361 

52 

12 

0 

a-^| 


f 


17 


Longitude 

(°)  C) 


10  31  E 
83  li7  E  ‘ 
65  Oli  E 
12  12  E 
116  29  E 
1?  01  E 
80  23  E 
9l*  17  U 
U5  Ui  W 
160  ho  S 
2li  57  E 
e6  50  E 
10li  19  £ 
56  2U  E 
37  38  E 
lGli  17  E 
UiO  15 
Ui3  17 
2  30 
I5e  1:3 
39 

69  Oli 
157  10 

120  55 

51  22 

133  2L 

121  35 
181  27 
21  00 


M  «  M  W  15  rt  t*i  U  l<1  M  PJ  W  W 


Table  II:  KEAN  TEMPERA  TVRE  (°?) 

Station  Tr»t  Rec,  Jan  Peb  Mar  Apr  May  Jun  Jul  Auk  Seo  Oct  Nov  Dec  Year 


f 

I 


nn«4«|''HHNtv4Hn^n  n.  c*  K  <*%  -4 r\  <*\  h  H  4 


*f  iQ^'?°'aSTT3S80mJc^<Slj!?R 


-4  4)  r-  0:0  O  f-  W  (\orv  NO'nO'NfV  OOHfvXN'O  r-«o  r- 
Mp\N4.n«'(v«Nrt  4HnnnHrtN«ft-4^nH  -4  ,4  -4 


'ON400HIA«4HHH'0'OOM>'0  0  0'fV®t>-X'0'0tV»t- 
-4  ti\  -3  »rv  UN  >0  <*\  -4  .4  -4  -4  »4  <n  vrv  rw  -j-  .3  >3  -4  43  -4  <*N  J\  «5> -4  <SJ  »*\ 

-J(V  O'  r-jlCV  4NO  >ao  f-'NQ  (si  h  m>-"'  -Jk^  QOXCT'^OO'O-4 
«%>0  v\<A'0'0  4|,ft,A‘A'0  >rtW\4fo  ^>0  “>0  U\  4>  C\  t*\>3 


SISKINS  jWJSIW  J?IS!5k*:S|£  P$N3ms|PtSt 


r\4MONfl)«'n,}>fl9>n*o®  4QOn  ju  JO'Q^*<ooo'nn 

w\<0>A‘rt'0'Ort4,A4lf'4'^0'5('NiA4'C4'0’2‘A  \0*A*r»frV'0 


h  fv  r — jK)fvr-OvOr^'Ot~'^  vtino  'OWJox^oonN 

4*ah4  4'Oh  n-jn4  4n  “>  c\  .4  r-t  w\ 

O  44ffl«fv04«iA40n0  ffliAN  O  «  H  mn  J*  CMktoW'O 

p\nNr\n^  HCvninH^H^iwwA^^n  p\  r-i  4 


i  * 


«*> 


O  NCM  HlH  -4  C*  t"-  C4  O'  pirn  r-i  <N  sO  <*\  -f  C»  O'  «T*  v\  r4  r>  QfO  t»  -4  -4t«0 

ri  I  nH  H  |  <\|rj(  |  ~t  H  f  I  <*%  r-i  <4  Cj\  fvjH  ™  ry|W 


gw^Tttjid  srtw  ala  sisistwi*  ^sja  si 


I  I  f^v 


w>r>xo>rvOXO^a"Of^n-‘r»r^'^Hfr'<N<ooox^c^o«o«A(4-»A 

tilt's  43  H  <<\  *H  <H  O  r-»  r3  r4  43  «*\  CM  ri  (f\  r-i  CNI  C3  <4  C\| 


r4 

» 

«l»4 


« 

|J 


S  5  „  .  „  _  _ 

5  £  £  £  fi-3 J5SS 


.  -  *  ©  O  O  3  -rl  O 
<iocQfQC3ffia£. 


u,  o 


M  -  Kissing 

Value*  for  coldest  and  warmest  month  are  underlined 


M  -  Missing 

Value*  for  coldeat  and  waraeet  aonth  are  underlined 


a  »aSR3d-°”'saR,T!dR“8d3J!sa-j''Rfk’,'j: 

h  . 

*  iHrJ 

o  h r<  *  I  I«h  n  •  |«> 

SB  I  Iff* 

S  SSrtRRSS88RSa835!*Ra4Rda-','Rt33a 

O 

C  OH«lf'‘''CVN-*'0  Cl  r-*Tk«r\0<  n<p-l«0^nr4  0  (V 

4  4n4«n<Ai*»nrtn4nnn4a4n<«4'e-4nn4«n«i4 

k  «>r*<!nHr*eot'-rA,ir'\-4t^flqt'-'~fr-«  «'V*t  -4«»*4  <4r-4,~i*rv©*NQr«»f\ 

3  4«4Kw«\n4  4  4<A44n<ftn«'4,n4^)ir\44«\«»\4n*' 

3  lrt«Mfvu\«\vOi^444 ift«wvn*Ar%«4 «h^Jirt4-<  <a4wom\ 
•> 

§4H  v\«a«i*o  »--t  4**0  »*  *9-4  0  Ofcevt^wo^Qt-o0*  •en'Otpn 
JiA444«A(  n4n4ivjn*'‘«4n«ni44r\«44ft« 

^  n4i'.  4n«H  «n«  4r»nr< 4  nn4r\iA4Hrl4™«  h  4 

I.  nn‘rt4Nn«4«'OH«HH0  4««0*\QO»rt^O««4« 

O  WCSHnH4l  H  m  IW  «*\»4.-*  4n44W  I  AH  I  «*\ 

~t.  f  I  .  I 


•5  in  i  i3hh  i  «h  i  hh  vfl  <  i*\hR 

**  X  §  I 


I  I  « 


II  «fl 


M 

n 

•  v 

H  It* 

*o 

£ 


°  ?  as  -f*a^5(R2s'r^8rs?:aio 


®®X09'OXM>«0  t«-ea4>  wo  »OM^4H  O  *' 

Wr<  <K  n  H  CV  Hrt«  n  ftrin  H  ri  rl  H  n 


I  I 

"  If 

^rf  H  > 
J*.X  •  *>JK 


Is5 


•H  •  IX'.  W  C  >>  «k  >4  O  C  « 

e  O  -Tf  «~»  >  >  OK  4  K# 

C  «<0*-«  ►  «  JK  -X  *  •>  Jl  4  >  KJ *r-»5 

c  c  <  *>  «♦  t>  c  o  c  «  c  i«ri£«c  a  ►  o  •  xom«c 

3  3  »  o  >|UO  ^•a5<SU>Ort4J»pQI,C^»i3MS 
*>  np«pH*r«i<*-,j^i.jt*poJc  oo4Cpc-3k43i?» 

+>  fc.  4  i>  o  o  is-rtpp-rj  «  J#  o  Kf*2  •«  •  q  2  £  *h  U  *  <h  u  « 
to  -cnuunaiocS.  t-0  3;HHXXX20c<#-K(5ioi-o>>>3 


19 


!ueTTor*Solde*i  aonth  ara  underlined 
•  Mieaing  , 


Table  IV I  MEAN  DAILY  MAXIMUM  TEMPERA  WAS  (°?) 


SI  R3^338SSSR3<33!S3ii^RS:SS?!»;x54S5S! 


O  O  t>»'©f^r-«0-r4t'\-4<V  r-»  O"*'  -4  r-t  4M-J-4nO«OXO'-J^fV^ 

^  W  c*>  n  I  1  <*Y  I  H  fv  *H  I  4r}nH^  r“fl  n 

>  NO  ^  w\c»«MD  rr\  M  O  o<v  H  Cpc^-O 

O  «c3r<nH4  .-iWrHfn  ««(*\  |  «H3n4HH  <VNI  -1 

*  »  I 

♦>  to  wri4f\N  -4  «t  O'  V\.4  Oi  H  *<N  «o  o»f^  Q  >q  O'  <0  OX  H»o  -4  p  <»\ 

O  <»W«»\-4 -»W>  WnrtPI  ^»cl  .4  C\-*r-»  <Sl  e\%  U*Ap\H  »f\H  w  ft  *A 

o 

P  WrtHWtftfk^O-^O  ■440'iftN  «\4X<9'AOH'0 

^  M\<0  W\V\^Or-(^<4  WN  WV  W\ -4  W\  (*\  »A  Ci  vrvVNsO  W\t>-  W\>4 

M  N440>«d  'p|f\J  r"v  r-w>  r\  O  «0|On  O'  r>J»A  Ol'AO'O'X  m^ooo 

J  <0t^>0«MS«  -4VO  'O'O'Jj'Of-  -4po  r«>  O  xO]C —  ojco  43  \r\  «0'«f-4N 

3 


cl  Nt'O  r'X'O  P>WPI'OQ(<\4«'AO<<\r|rlNO'«^NXHO'N*On 
91  >o  c-w)  w't-t*-«',*w''0  0  >0  w\t*- cm  r*  t'N'O  w\f« -4  r- r-NO  to  43  r-  t-vt*- 


Vi  >q-4*t'«octcxf^«0'Ol-i»r\‘rko'tn-4HvO-4C--^oJr-<C43Cc^ot\  r-v«o 
X 

P  t~-*NP\OI  t^-d'O  -4«3  -4<^<M  *AW\'Q  ■4'P  .4  O  *T\vO  t«\  r-f  X  «Q  O  <0  -4 

u  n-4«^4-l'0  fVr~\<N  -4  cm  -4  p\i<''3r>'rt-<d  4<^«  w\ 


PI  4)«P'OKM'lirt4P>0'N«C>40  tVOvrv'vp'O  4vnx«ao>ONW 
SI  tv  cm  ft  r%  «\  |  (V  c-%  ft  r\  .H  ft  ^«4H  I  n  i  h  •  4 


-o  on(*>^NOn<a(-|4'0-lf'lt0  4M'f'ri'0Ori0"O4  0'O'0t“t,\ 
l>  &  «~i  C*\  4  »  Trl  T«  IH  ft  »  4(vn  n  r4  r4  4  H  I  t“A 

U.  III! 


<4  rlH  ininlH  I  !\  rA  I  I  I  4riN  f^\ 

-s  •!  (it 


Of  tftrt  VTN  W*\  f~4  CM  NO 

•  r\<*\  _  «~i  „  c'.  tn  H  vo  r\  r-« 


»  to  to  <v 

P  H  H 

V* 


<0  VO  0-  CM  t»  CM 
.4  CM  CM  ,4 


JK 

r4 

*f«4  ^ 

c  <«  » 

rt  3  *» 
X  p  « 
P  P 
P  <4  » 


3  *»  O  V»  O 

E2EES 

*e  »  o  o  3 

CG  to  tXi  C3  CO 


X 

U  X 
4»D§1J 

{U§So  5 

m  <6  «  f-t  h  x: 


*3  *3 

X  »  P  3  O  Si 


©  t>  4< 

X  «C  •> 

L>  *J  « 

o  o  ■*< 


«  »  m  3  o  o  --I  >-  *■’  t5  x: 

3  >H  O  O  -4  %'  Wi  P  4  O  >>-hS  4  ©  O  ei  P 

»opi*.c!xhhxxx^op  &.  x  to  </> 


4C  O 

*> 

S  2.S 

NJt  H  J 
Jt  O  «  tl  < 

•H  W  X  3  t*  3 

«  r~*  X  S  C  M» 
X  i4  p  H  4  P 
•«~t  P  t>  •«-<  P  4 

S3  >  >  >  ■% 


Value-s  for  warmest  nonth  are  underlined 
M  -  Missing 


Table  Vi  ABSOLUTE ,  H IK  IKUM  TEMPERATURE  (°F) 


cj  oo  f\‘  o  en  -c}^  *-!}0  43  o  f\  -a*AH  cvImjo  w\ 

a  -?rfr 71' 77777  wtwv  77^7  tv?'?*?'?? • 


►  <N  O'rtNO  H  ^rMV  ff'irtW 

o  7-/7r4'f;lrT'7T,7T7 '77. 


«r\0»HMO  WO 
-?  «ft  4  rvt^  «o  c« 

I  •  •••■« 


+>  «nO<n 

O  |f»%r4.-»r4.H.H,-l.-ICJr4ry<Vr4  I  .4  I  OJ^r4W<n« 

o  i*7  iii*  *i*  «  «  *  •  7  » 7 

O  'rv4lvr'Wr|'O^Ot<\pe»»pW  <*\>o  o* 

V  w  (S  HrJ  Nf  'rlrtryW**  HN  I  fw 


««7  <V  N«O4*rt'0«\W'ftNr4  r-C-n-t  >0  -4  w-1  <ftO  O  Jh-Nmrl 

NWinnNwnNrt^vJnjrtwwnrtNN  * 


r-l!  -4  C^(V  <OvO  <5  f-(V  to  fN  l^n'^CpCO'OO  tftf>  -Jnff'H  to  «ni*\ 
-J\  tnnnno-rwN  ni'\-4(^rr\Nn«'ir»c>\-4n'»'*»n«-4«n^4 


C  -O  O'  ir»rAu\N  £v-t^rj  <P  4“'-7(^Wr<  I^t-O  (>"0 

3  N  Ol  n  r4^(N<^H«H«HIV  W|^UP\n«H*^H«rln 
-a 


K  CO  4(VA^(  (*>4-lH  «rv  WN'O  eOff>w«  «fr40«e-ir\0  O-f^.O 
C  I  OIW^HH  I  I  NH  rtf-IHH  «HF\  Nn  Inn 

X  I*  II  I  III* 


U  IX)  O  O  -4  VO  -4ir\»p  r-ri(VC^4pHt^i^O44C04«OO'O4r^W 
a  rHHcyrlriN^ntnNH'lclw  ,h  r>7  cx  ,h4 

-<  Jil  l  till  111  III  ,1111111 

U  tr\  rv  Os(V'On4 »-»KO  Ol  4  40N«0  - - 4  C'-  <T>  014 

4  r\-i4  -iirtnf'H'fl  m4|r<  4rvnHH  I  r\-o  jtv  ia loja 

X  l  IT  I  7  •  *■  l  *  I  i  7  l  l  I  »  l  I  If  II  I  I* 

*- 

ja  r4  vr>  <v  cv  *q  oi«nw  Q(Vr|H«^otq  »4|Ol-3  *\*\r+  rvir-fo  -4tm  «*\«ny 

V  -A  Kf\  u\  Js  ^  vr\ko>  i/\  CV  h-  -4  r'H  -4  3  N  H  4  Hif^nCTM  4  . 

&u  7  i  i  i  r  r  i  7  .  i  i  i  7  i  i  •  i  i  i  »  <  111  11  7  r 

c  o4vn  f-  r\v\t*  cx  f-4v\|cNrJO  *c  in  foi-4to  O  «>»  Picr^r-l  -4  c*fO>©|r>  «* 

•s  i  I1  *  i  i  i  *  I  iii  i  i  i  *  iT  i  * '  i  i  i  i  *  i«  i 


.  c7  x  u~' o o  «N^(Mv4r'0'or-vO(N(Mvn40 o -j 

i  C7  tA  r\HH  rl  4  r\Hn  «r>rir»4 


5  5 

X  .K 
VI  M 


«  O  ~1  _3JIO«-f 

„  H  •  XU  C  S  ■  H  o 

C  54  *cp,|  -3  -38..  S  S“ 

5  l3Soi8.S”0^5S2lfgJ3.?S£S-. 


je  O 

5  ft 


2  SEEEE 

■3  l«  4  «  O  O 

to  •cnnnn 


Absolute  Values  for  period  of  rOeord  ere  underlined 
**  -  Missing 

-Also  reported  as  corrected  to  *90° 


Table  VI i  HIGHEST  REPORTED  TEKVERAtURS  (°F) 


(H 


O'OrHrl'OM  -4  ®  .«*  *©  M*0 

4riirtp\iftf^(n4«^-4nr\4..4«  j*\>0  ■4'©«*\  r*  «*\  cn  CJ  IV  WN 


O  4O'«'OnN'*'Ot0  WC'-r\X'®Hw>®“<0'$  *rv'^ 

KMAm1'' -4  C-  m  -4  WNf^-4<*\w\-4  </\r>  P\b-4«<rvN« 


C-t'-'O  4H‘A|<''lP>t'4«4'*<>'OS  4'O'^Q  H  C--  ®  *0  <®>0® 

r-0't^O«®vOoc^r^-4« 


S‘^-4.-l-*«-»0't^tM0.4«*<*  ®JO|m  PC  •OlO'  ri  £}£-  <£  ri  «  «  (*\  r4 

O''»®o0'0<ot»eoeo®  0"0|0|0  cno'  «  o|®  <0  ®  o  «  o^o  , 


HI 


a»£iSig  sm £  $»  stg  fc  5|S|£  g]£|S:  S^£2iSt& 


O  -4  -4  -4  CN^Nt"-  ®  vO  C-  -4  i 
0  o  «o  ®  o+o  vo  ®  ®  r-® 

H 


'  O'  ®  -41WN  H  4lrn  <*\  vO 

.  u\  o>  -4  r-O't^to®  oSc-  o  O'-lO'  o  o 


> -O  m®  PC  c'%'©  4  i 


no  r-vO  t>-  O  vr\  f-  OJ‘r'  *~4  ®  KMA'OXO'<''“'«N44WH«(M^ 
4)oSC'«00'-sI03  0+0  I~'OfO  XMM’N  ffl  M  f't'O't'f — J  O' 


r^-O'TOO  -jC-'mr'if\Ot^cr'«nr^flu'pXfn^fnpH<^'00'<\Qrn<n 
'Of-  n^ovo  4>o  4o  4t3iA4wi4nS^Non> 


-4C*'0‘r»O«t^H«H®»nt'ie«t^-4fXt^0'-4‘^'4Of«iQ®ri®O' 
in  «/\  4  v\  »n  c-  oj  —1 1rvnnn“'n>o  fv  ntv4‘o4<rvN'0n.4('i'0 


v 

I 


O'ONOffl  40H  H  >Ant-H  Nn4*  O  q'44nt'n^-10t'4 
—  -  * - ->  fs.  4  _j  -j  c\.  n,0  4|<'(^HHnH(^f''iA 


n4n«'M'Onri*on4< 


rlOOWOO'rt^'O  -4t'-®'Or-JI«'»®PC  f- O  G  m  O*  ®  mo  C\i  r-j  m  r-« 
4-1^4^  so  -4  ifn  cwp'X  rjmm 


u\r-0‘^'r-iOx(>‘0'rNi  O' t- o  t*-  m  r-  c\  NN'OO^m^nr  ni>4 
onri>Arln  r-i  r-i  o  ohO  c.i  nf-fi  n  r-i  oi  (r\  a  4 


s. 


u 


gs 

-*»  o  S  y 

c  £  S.  §  w  w 

gw  i  nHhr, 
E  -c  c;  oc  *4 
O  O  3  C 


<.V  X 

«c  <  » 

-H  -ri  .*  *> 

»  t.  3 

r-i  <  a 

ii  i:t. 


m  »  in  o  d  fc-  u.  r  s  h  *•* 


«  >  >,J<r4  J 

0.  ►  o  ©  o  <n  ©  4 

ESS^'S^SaSS 


N  V  W 

S5  O  &•  ft.  X  i 


<*  'r.  ri  ft  L. 

^  *H  li  C  rl  h  < 

lO  f"»  O  >  >  >  ;* 
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Absolute  values  for  period  of  record  are  underlined 
M  -  Missing 


•* 

'«> 


m  <*\o n*oi 


► 

O! 

» 


4*| 

o 

o 


<? 


o 

«4 

8. 


3 

*"3 


5* 


n 

e 

U, 

M  *** 
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,uee  for  ooldeit  aooth  are  underlined 
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*1+  limitations  of  Analyses  and  Definitions  of  Terms 
a*  limitations 

The  ptocedwr-es  outlined  in  the  discussions  of  individual  el¬ 
ements  have  certain  limitations  which  affect  reliability  of  the  acl- 
yses.  These  are  listed  below. 

(1)  Cliaatic  data  are  lacking  for  large  parts  of  the  study 
area.  This  is  especially  true  for  the  Central  Siberian  Plateau. 

(2)  Mary  arctic  stations  have  extrenely  short  cli>  a  tic  rec¬ 
ords.  and  periods  of  record  are  variable  over  nost  of  the  stud}  ^rea. 
Adjustment  of  records  to  a  standardized  period  was  not  practicable* 

(3)  In  sene  cases  data  were  not  given  or  observed  at  tines 
or  in  a  fora  similar  to  those  for  Fort  Churchill  and  Fort  Greely. 

(4)  Descriptions  of  nost  station  silos  were  not  available* 
making  it  impossible  to  ascertain  the  extent  of  the  area  for  which  data 
of  each  station  can  be  considered  representative. 

b.  Definitions 

The  climatic  elements  presented  In  the  report  are  defined  be¬ 
low. 

Mean  Temperature  -  la  Europe  and  the  USSR  the  arithmetic 
mean  of  three  daily  temperature  observations,  usually  at  0700,  1300, 
and  2100  hours,  for  all  dsj s  of  the  month  concerned;  at  Fort  Churchill 
and  Fort  Crs sly  ths  arithmetic  mau  of  maximum  and  minimum  temperatures 
for  all  days  of  the  month  concerned. 

Bean  Daily  Winieum  Temperature  -  The  arithmetic  mean  of  min¬ 
imum  temperatures  on  all  days  of  the  month  concerned. 

Bean  Daily  Maximum  Temperature  -  For  Fort  Churchill  and  Fort 
Greely,  the  arithmetic  mean  of  maxima  temperature#  for  all  days  of  the 
aenth  cot  corned;  for  stations  in  the  study  area,  when  the  mean  13 00  hour 
temperature  was  reported  as  the  mean  daily  maxima*,  an  estimated  mean 
daily  maximum  was  coaputed.  This  was  done  by  subtracting  the  mean  daily 
minimum  temperature  fra*  twice  the  mean  temperature  reported  for  this 
station. 

Absolute  Minimum  Temperature  -  The  lowest  temperature  ever 
observed  at  the  station. 
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Highest  Reported  Twnperature  -  For  Fort  Churchill  and  Fort 
Greely,  the  absolute  maximum  temperature.  For  station*  in  th«  study 
area,  the  highest  temperature  reported.  Inman/  cases  this  ia  the  high¬ 
est  temperature  observed  at  1300  hours. 

Kean  Wind  Speed  -  The  arithmetic  mean  of  all  observations  for 
the  month  concerned,  in  miles  per  hour. 

Mean  Cloudiness  -  The  arithmetic  mean  of  all  observations  of 
cloud  cover  in  tenths  of  total  sky  covered  for  the  month  concerned. 

Mean  Snow  Depth  -  The  arithmetic  mean  of  enow  accumulation 
hoasuro^ents  (usual!/  ta^en  at  beginning  and  end  of  month  or  at  three 
10-day  intervals  during  each  month)  in  inches. 

Mean  Annual  Precipitation  -  The  arithmetic  mean  of  total  pre¬ 
cipitation  amounts  for  all  years  of  record,  in  inches. 

Mean  Relative  Htsddity  -  The  arithmetic  mean  of  all  daily  rel¬ 
ative  huwddity  observations  for  all  days  of  the  month  concerned.  Rela-’ 
tlvo  huaidity  is  th*  ratio  of  the  quantity  of  water  vapor  actually  pre¬ 
sent  to  the  greatest  amount  possible  at  a  given  temperature,  in  percent. 


31 


8.  Bibliography  .•  N 

1.  andersoc,  toia  C.  farUblllt y  or  Monthly  Moan  Tgw^wt* 
U.S.  Dept,  of  the' trap,  QoartormastorBoa .  4  Dev.  Co— and,Env»  foot. 
JHv.,  Tech.  Rot.  IP-16,  Natick,  Mm.,  July  195$. 

N.  ' 

2.  Berg,  L.  5.  Natural  Regions  of  the  U3SR.  Trans.  67  Olga  A. 
Tltlebauau  Macmillan,  New  fork,  1953* 

3.  Blair,  Theses  A.  gn-ta^ouy.  Prentice-Hall,  Hew  York,  1942. 

4.  Court,  Arnold.  Bind  Chill.  Bull.  A — r.  Meteor.  Soc.,  2J, 

No.  ID,  Dec.  1948. 

5.  de  Pare  in,  F.  and  S.  J.  Falkomki.  Frequency  and  Dorati  on 
of  Low  Temperature#  at  Fort  Churchill.  Manitoba.  Canada. .  U.S.  Dept, 
of  the  Aray,  Quartermaster  Boa.  it  Dev.  Co— and.  Env.  Prot.  Die.. 

Tech.  Rapt.  KP-2,  Natick,  Mesa.,  July  1954* 

6.  - and  3.  J.  Falkoveki.  Frequencies  of  Selected  Low 

Temperatures  In  Alaaks.  U.S.  Dept,  ef  the  Any,  Quartermaster  Bee. 

4  D»v.  Co— and.  Ear.  Prot.  Die.,  Tech.  Sept.  IP-6,  Natick,  Haae., 

Febj.  1955- 

?.  _ ,  S-  4.  Feikevrici,  and  R.  0.  Killer.  Handbook  of 

Big  Delta.  Alaska  Enrlronawnt.  3.S.  Bepi,  of  the  Any,  Quartermaster 
Res.  4  Dev.  Co— and,  Env.  Prot.  Die.,  Tech.  Rpt.  IP-5,  Natick,  Maas., 
April  1955. 


8.  ■  and  L.  V.  White.  Handbook  of  Port  Churchill  Enri- 

roaacat.  U.S.  Dept*  of  tbs  Any,  Quartermaster  Res.  4  Dev.  Coamand, 
Env.  Prot.  Div.,  Tach.  Rpt.  EP-4,  Natick,  Mesa.,  August  1954. 

9*  Fslfccwski,  S.  J.  ssA  A.  S.  Besting*,  Jr.  WindcMll  In  the 
Horthe.m  Heal  adhere.  U.S.  Dept,  of  the  Any,  Quartermaster  Res.  4 
Engineering  Co— am!,  Env.  Prot.  Sea*  Div.,  Tach.  Rpt.  KP-82,  Fab.  1958. 

ID.  Gregory,  Ja*«  S.  and  D.  B.  Shave.  The  USSR.  John  Wiley  4 
Sane,  New  Toric,  1944. 

11.  Hauxvits,  Bernhard  and  Ja—e  X.  Austin.  Cllsatology.  McGraw- 
Hill  Book  Co. ,  Nee  Iork,  l9U. 

12.  Xalgorodov,  A.  I.  Nliast  B5££.  Zakhodnyai  Seloruel  1  5ua»*h- 
uykh  Kray  (The  Climate  of  White  Russian  Republic,  Western  White 
Russia  si  neighboring  Districts).  Minsk,  1934. 

13.  Xadnski,  A.  A.  and  E.  1.  Rubinstein.  K ilaatologlcheskly 
SpfVrschnlk  po  SSSR.  Vypuak  1,  Teuropolakaya  Chast  SSSh  (Cliaatolo- 
gical  Handbook  of  the  USSR,  Part  1,  European  USSR).  Ixdanie  Clavnoy 
Geofalcheskoy  Observatorii,  Leningrad,  1932. 


l!»_  Kesmbrent.  tf.fi.  Ttu*  fPHmotAM  nf  4h<.  (V»4{r«i»< >_m  *  l.*J»  VA*  *  *  — 

Oxiord-at-tho-Clarendon  Press,  Ancn  House,  Lonuon, 

X5.  - - --and  B.W.Currie.  the  Clirwite  of  Central  Canada* 

Meteor.  Dlv.,  Dept*  of  Transport,  Toronto,  Canada,  1^5.  "  " . 

16*  Kimble,  George  II.R.  and  Dorothy  Good.  Goograrhy  of  the  North¬ 
lands.  The  Anarlcaa  Geographical  Society  end  John  Wiley  &  Sons-  Inc*. 

l/cv  York,  1 955. 

17*  Koloskov,  P.I,  Kllxatlcheakir  Orchark  Polupstrova  Kaiachatki 
(Climtic  Cutlino  of  Kamchatka  renin  aula)*  Igveatjya  Dclnevostochnogo 
Cbofisicheskcgy  Instituta,  Vypusk  2(9),  Vladivostok,  1932. 

18.  - KLLraaticheskly  Ocherk  Taentralnoy  Chaatl  Dolacv- 

ostochnogo  Krjya  (Climatic  Outline  of  the  Central  Portion  "of  £bc  Par 
Yairt  TreaJT  Icvectiya  Dalnevostochnogo  Qeofizicbeskogo  Institute, 
Vypusk  2(9),  Vladivostok,  1932. 

19.  Langmuir,  I*  and  V.Schaefer  and  others*  First  Quarterly- Pro¬ 
gress  Report,  He tcorologlcal  Research,  1  March  -  1  June  * 

General  Slectric  Koeearch  Laboratory,  J une  T9E7* 

20*  Leontyeva,  E.A.  Climatological  Outline  of  the  Far  Eastern 
Area.  J^drometecrrolGgical  CorSlttee  of  IKaTTESFf  anci  kS?S ft,"  Central 
Geophysical  Observatory,  Bureau  of  Meteorology,  Leningrad,  1933. 

(D.S.  Arry  Air  Force  Translation  No,  271,  ty  Alexander  0.  Alexoff)  ' 

21. . . -  Katerialy  po  ELinatologii  Folyarnykh  Oblastey 

SSSR,  Vypusk  5,  Osnovye  Cher t  y  TK1  ina ta"  Cstrova  Vrahgeiya  1  Chukotskbg© 
l T6 be r  e  zhya~~ (Hater la i a  Tor  the  Cllratology  of  the  roLar  Regions  ol~  tOe 
liiSK,  Fart  5,  Basic  Features  of  the  Climate  of  Wrangel  Island  and  the 
Cbuckchi  Coast).  Trudy  Arkticheedogo  Orxtotita,  Ton  66,  Leningrad, 

1937. 

'22.  Leontyeva  ,K.C.  and  V.K,  Ivanov.  KliratichesVaya  Kharak- 
tfcrlstlkH  Ob-Ten  is ryskego  Rayona  (CliR&tic  Characteristics  of  the  tb- 
Teniscy  Region)  •  iruriy  Arkticheskogo  Nauchno-Iaal .dcTAiclskogo  Insti- 
tvta  Qinmogo  Upravleniya  Severn*  go  Korskogo  Puti  Pri  Sfc  S3SR,  Toa 
133,  Leningrad,  1939, 

23.  Miller,  A. A*  Climatology.  S.P.  Dutton  &  Co,,  New  Iork,  1953. 

2h„  Mirotvorts.  v,  K.  N,  KLLr.it  Vogtochnoslblrskogo  Krays  (Climate 
of  Eastern  Siberia),  Moskva,  Irkutsk,  193 - 

25.  Kirov,  H.T.  Geography  of  Russia*,  John  Vil-y  &  Sons,  Jbc., 

New  Iork,  1951.  "**”  ~ 


33 


A/ 


Belts,  and  Agro-Cllinatic 
of  Crop  Ecology/ 


*  2bL 
Analc 


XCUllVIUAi.  W1 1>MU 


■!«3iOT5 


-on* 


My  VA 

cues  in  fforth  Lwrick. 

inSrim; - 


4«VUt  «Uk 


VtMH  M* 

*»er lean  Institute 


27*  direr,  Y*J.  and  M.B.  direr*  Ice  Fogs  In  the  Interior  of 
Alaska*  Boll*  Ameer*  Met*  Soc„,  30,  Bo.  1,  January  19l9* 

28*  Petterssen,  S.,  W.C.  Jacobs  and  B.C*  Haynes.  Meteorology  of 
the  Arctic.  Office  of  Tech.  Asst,  to  Chief  Naval  Operations  for  folar 
*  Projects  ro?~3a3),  O.S.  Navy  Dept.  (OVIIAP  F0303),  Washington,  D.C., 
March  3556. 

25*  Ponomarev,  KJL  and  V.N.  Borsuk,  Cllnat  1  che sldvOclterk  Kazak- 
stana  ( Climatological  Oatline  of  Kazakstan)^  Kzyl-^Srcia, 


30*  Prik,  2A  Climatic  Outline  of  the  Kara  Sea.  Transactions 
of  the  Arctic  Scientific  Research  ^hstlluie  olf  the  Chief  Administration 
of  the  Northern  Sea  Route,  187,  Leningrad  19b6  Moscow.  (Photostated 
and  retitled  in  English  by  Beorge  S.  Mitchell.  Published  as  supple¬ 
ment  to  Report ‘No.  160,  Env.  Prot.  Sec.,  Res.  4  Dot.  Branch,  Mil.  Plan* 
Ddr.,  Office  of  The  Quartermaster  General,  Washington,  February  1550). 


31-  Heed,  V.V.  Tciroeratures  in  Europe.  Prepared  under  the  di¬ 
rection  of  the  Chief,  IH.vl3i.0n  of  fcllnaie  and  Crop  Weather,  Weather 
Bureau,  Washington,  November  1532* 


32*  Riazantaev*,  2.A.  Katerlaly  po  Kllmatolcrll  Polyar rykh 
Oblsstey  SSSR  Wpusk  h.  Ncvaya  lerhvi  i  Beriya  Fr  artza-'lcslf a  ('Materi¬ 
als"  for  ihe  dietology  ^  toe  Polar  Regions  of  the  "I&SR,  Part  It, 
Novaya  Zemlya  and  Franz-Joseph  Land),  Itudj  Arktlcheskogo  Instituta, 
Tea  75,  Leningrad,  1937* 


# 


Tart  c 


Materials  for  the  Climatology  of  the  Polar  Re- 
The  Climate  of  "the  Kev  Sioeriii  Tslan«s"and 


33.  . 

ions  of  the  Upon)  . , 
r.e  nelta  of  IK.  Lena,’  Transactions  of  the  Arctic  Insiilute,  Vol.  lQ2, 
Leningrad,  1937.  (Translated  by  George  S.  Mitchell,  Department  of 
Arzy,  Office  of  The  Quartermaster  General,  Washington,  19ii7). 


3h*  Richter,  O.D.,  Snov  Cover.  Its  Formation  and  Properties. 
Publishing  House  of  th»»  Acadery  of  Science",  tSSR,  kjsccw,  "!&!>. 


35-  Shahad,  Theodore.  Geography  of  the  DSi?..  Colombia  Univer¬ 
sity  Press,  New  fork,  ’1951* 

36.  Shostakovich,  7.B.  Snezhryi  Pokrov  v  7oytochnoy  Slbiri 
(Snow  Cover  in  Eastern  SiberiaTI  GeofizIch^sLii  Sbcrnick,  Ten  h, 
Vjpnsk  2,  Glavnoy  Beofiaieheskoi  Observe  toriy,  .Leningrad,  1925. 

37.  Kllratichesid^  Ocherk  Sibkraya  (Climtolog- 
ical  Outline  of“  Siberia)"!  Si^jirskiy  Nachno-Issle  icvaielskiy  Insitut, 
Novosibirsk,  293L. 


38.  Siplo,  Paul  A.  and  C.F.  PaseeX.  Heasureswcata  of  Dry  Atmos¬ 
pheric  Cooling  la  Subfreeslng  Tesapcraturea.  I'roc.  A oar,  Philo.  5oc. 

fepro: —  —  — — - : 

39.  Terrinsky,  V.N*  Klimat  Roatovakoy  Oblietey  1  Kraanordurokogo 
Xraya  (Climate  of  the  Ho  star  Region  iST  iheKra-anbaar  I&stric  t) . 

Ylo  a Wvi-oR-Doa  „  1938. 

1x0.  TiLhccdrov,  E.I.  Olj^atolopicba^kli  Sprarochnlk  po  Sovietakocu 
Sektory  Arktiki  (Climatological  Handbook  for  the  Scrriet  Sector  of  the 
Arctic;!  Trudy  Arkticheokogo  Kanchno-Iaaledorratelakogo  Instituta,  Lenin¬ 
grad#  19bO. 

Ill.  TiJdiomircr/',  T.X.  Haterlaly  po  KUmatologii  PolyarrtTVy  Oblastey ' 
S55R.  Vypuok  3,  1Q-Iaat  OTtrora^V&lgacha  l  Yugorakogo  Shari  ( Climate  — 
Val^acSxaland  and  Yugor  S  trait  j  .  ^Tru^jr  Arktlcheskogo  Instituta,  Ten  73# 
Leningrad,  1937- 

U2.  U.S.  Aray  Air  Force.  Cliaztlc  Statistics  for  Selected  Stations 
in  PS SR  ;  Special  Report  163,  Washington,  De cembeab  19li2 . 

1*3.  .  Climatology  of  the .  Arctic  Regions.  Spec¬ 

ial  Study  No.  58#  Rarta.  1,  2,  and  3.  ^asMoglco\  T^c«iber  19li6. 

* 

lib.  U.S.  Dept,  of  Amy,  Corps  of  Bigineers,  Arctic  Construction 
and  Frost  Effects  Laboratory,  Rev  &  gland  Dirision,  Sbatoo,  Mass. 

Depth  of  Snow  Cover  in  the  Northern  Kessispherc.  Office  of  the  Chief  of 
engineers.  Airfields  Branch^  Engineering  Division,  June  195Ii- 

Ii5.  ,  Office  of  The  Crarteraactcr  General,  Mil.  Flan. 

I>ly.  CreogrApW  /»nd  T!l  Ijaatoloonr  of  the  Arctic  Operations  Area. 

Washington,’  Kay  l9^.' """ .  ^  ' 

16.  ,  Office  of  The  Quartermaster  General,  Mil.  Plan, 

DIv.  The  Climte  of  Kolguer  Island.  Special  Report  No.  26,  Washington, 
September  X9l9.  . 

17.  U.S.  Dept,  of  Commerce,  Weather  Bureau.  Index  of  Climatic 
and  Weather  Data  (Photostatic  copies  of  transcript). 

UB.  Voznesensky,  A.V.  Karta  EHjaator  SSSR  (Climatic  sap  of  the 
TE.3R).  Trudy  po  Selakokhozyaistvennoy  Peteorologii,  Vypusk  21, 

Leningrad,  1930. 


35 


1 1. !  1 1 1 1 1 1 1 1 1 1 


Is  Station  locations 
2s  Major  Piyslo*l  Features 
3s  Not  Tflaperatnra,  Coldest  Month 
4s  Moan  Daily  Mini—  Two  waters,  Coldest  Month 
5s  Absolute  dials—  7— psrature 
6s  Kean  VindchiH,  Coldest  Month 
?s  Kean  Cloudiness,  Coldest  Month 
8a  Mean  Snow  Depth,  Month  of  Greatest  Depth 
9s  Mean  Teaperature,  Vareest  Month 
10s  Mean  Dally  Maxima  Taa^perature,  Wannest  Month 
Us  Kean  Cloudiness,  Vamest  Month 
12»  Mean  Annual  Precipitation 
figure  12a:  Mean  Busbar  of  Dtps  with  Fog 
Figure  13s  Composite  Analogous  Areas,  Coldest  Month 
figure  14s  Composite  Analogous  Areas,  Part  Oreely 
Figure  15:  Composite  Analogous  Areas,  fort  Churchill 
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Figurt-3 

Temperature  value  tor  Sytrmn,  USSR  Is  8°F. 

Temperature  value  for  Svyatcy  ®o»»  0S31  la  1/**  « 

Change  tetpwaiun  value  n't  Irbit,  BS8  fr®  -1  to  1*« 

Tenperature  value  for  Chainakoe  Pole,  USSR.  Is  ►TjJ* 

Change  value  at  Verkhoyansk,  USSR,  fron  $8  to— 5S°F. 

-  Change  value  at  Klyuchl,  USSR,  from  IB  to  MnF* 

Figure  4  n 

Temperature  value  for  Nary*,  USSR  Is  -18  r*  0 
Tenperature  value  far  Mys  Vankaree^  USSR  Is  -20  F. 

FlgareJi 

Teaperature  for  Poroneta,  USSR  is  ~jfr» 

•'  •  -v  • 

Figurei 

Wind  speed  value  for  Roros,  Norway  la  5 

Figure 1 
Change 

Figure  8 
Delete 

Figure  10 

Delete  station  circle  for  Tiksi*  USSR. 

Figure^ 

4  Add  'uttsrs  to  iidicste  «j  the  cooat  is  the  vicinity 

of  Pe  trope vlorsk  (Kamchatka!! 

Figure  12 

Change  precipitation  value  at  Paris*  Francs  ft\»  25.6  to  22,6 
inches. 

Figure  12a 

Chang*  ooldest  south  subscript  at  Pecs*  Hungary  free  A  (August) 
to  JA  (January)* 

Wannest  month  subscript  for  Kalmar,  Sweden  Is  J  lJuly). 

Change  warmest  nonth  subscript  at  Vassa*  Finland  froa  T  (February) 
to  J  (July), 

Change  data  for  the  mean,  foggiest  nonth,  at  Berezevo,  USSR  fron 
?5-0,D,JA  to  2-S,0,D,JA. 

Change  coldest  nonth  subscript  at  Kalye  Kamakuly,  USSR  fro* 

A  (August)  to  JA  (January). 

Change  south  subscript  fron-  H  (Hav)  to  HA  (Karch)  at  Mys  Shelagskiy, 
USSR,  and  all  stations  vest  of  the  120°  S  neridian  at  which 
an  li  appears. 


station  circle  at  Khabarovsk,  USSR  fron  (D  to 
station  circle  for  Pinsk,  USSR. 
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